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Topical and Systemic Chemotherapy of 
Suppurative Lung Disease 


Edwin J. Grace, M.D. 


BROOKLYN, N. Y. 


It is now possible to judge the effectiveness of multiple chemotherapy in pul- 
monary tuberculosis with the confidence of nearly a decade of clinical experience. 
It is clear that in streptomycin, isonicotinic acid hydrazide (isoniazid), and p-amino- 
salicylic acid (PAS), we have powerful antitubercular agents when they are used 
in combination;'~* it is equally clear that their success in clinical use will be limited 
by the methods employed in administering them topically with detergent solvents. ' 
The speed with which resistance was observed to develop in step pattern to strepto- 
mycin, and later to isoniazid, when given alone threatened to destroy their thera- 
peutic value;* the discovery that a combination of these effective drugs administered 
together could practically eliminate the development of resistance has led to the 
general abandonment of the use of any of them alone. The practice of combining 
several effective agents to prevent resistance is now entirely justified clinically as 
well as empirically. Resistance of Mycobacterium tuberculosis to a chemical agent 
occurs by genetic mutation. The frequency of mutation resistant toward two agents 
is the product of its frequency toward each agent alone; since the latter frequencies 
are small, their product may be infinitesimal. 

This genetic principle as it applies to microbial populations has been well estab- 
lished by many workers in the last decade, and its implications for chemotherapy 
generally are now being recognized.’ Finland,'® in a recent discussion of antibiotic 
resistance, reports that combinations of agents delay or prevent the development of 
resistant strains of Escherichia coli and staphylococci, although he adds that studies 
on combinations have been done chiefly to investigate their additive or synergistic 
properties. 

Regardless of the reason for the scarcity of clinical studies on this question, it is 
mainly in tuberculosis therapy that the idea of combinations has been employed 
primarily for the purpose of controlling resistance. This report will attempt to 
show that the principle involved here is not only valid in tuberculosis but may be 
extended as well to other suppurative disorders of the lung. 
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With regard to antitubercular agents, combinations of effective drugs appear to 
be generally additive but are probably not significantly synergistic, as judged by 
clinical findings such as roentgenographic clearing and sputum reversal. The ques- 
tion of synergism in tuberculosis therapy is particularly difficult to resolve because 
of the lack of clear-cut criteria of improvement; thus the simultaneous use of effective 
agents would seem to be justified solely by their effectiveness in preventing resistance 

It has not been so widely recognized as a principle of chemotherapy in pulmonary 
tuberculosis that besides systemic administration of combinations of agents, topical 
therapy with detergent solvents is practical, requires little special equipment, and 
in combination with simultaneous systemic therapy can be much more effective than 
systemic therapy alone. 

Lesions with scant vascular supply may often receive subliminal concentrations ot 
systemically administered agents; such lesions may progress by excavation and may 
serve as foci of new infection. It is rational to introduce adequate concentrations 
of effective agents by the bronchial route as well as by the vascular route in an 
attempt to reach all possible areas of involvement. 

An acrosol inhalation apparatus, described elsewhere in detail,'' has been used by 
the author for several years in topical therapy of pulmonary disease, primarily 
tuberculosis, in conjunction with systemic therapy. 

The purpose of this paper, therefore, is to confirm the clinical value of combinations 
of agents in suppressing or preventing the formation of resistant organisms by 
mutation, to demonstrate the superiority of topical therapy employed in conjunction 
with systemic therapy, and to suggest the wider applicability of these methods to 
suppurative lung disorders generally. It is further suggested that the effectiveness 
of these methods in controlling chronic pulmonary inflammation might also in- 
fluence the incidence of noninflammatory pulmonary disorders, as reported by 
Finke. '* 


MATERIALS AND METHODS 


Since the introduction of streptomycin in 1947, several hundred patients with 
suppurative disorders of the lung and pulmonary tuberculosis have been treated in 
the author's clinic with the several effective antituberculosis compounds. 

As suitable combinations of agents have been made available, they have been 
substituted for single agents; since 1952 the complex streptomycylidene isonicotiny! 
hydrazine sulfate (Streptohydrazid*) has been used generally in patients suffering 
from pulmonary tuberculosis. 

Our patients have all received topical therapy in addition to the usual systemic 
administration of antitubercular agents, PAS and isoniazid orally, and Strepto- 
hydrazid intramuscularly. Topical therapy consisted of deep inhalation of a mist 
consisting of a detergent vehicle containing the same antitubercular compounds 
given systemically. 

In the private practice of the author, 34 cases of suppurative lung disease that were 
treated with combined topical and systemic therapy, using suitable combinations 

* The trade name of Chas. Pfizer & Co., Inc., for streptomycylidene isonicotiny!l hydrazine sulfate 1s 
Streptohydrazid 
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of chemotherapeutic agents, have been selected and are presented here as typical of 
the accomplishment that may be expected with the most effective use of multiple 
chemotherapy. Patients not receiving multiple chemotherapy both topically and 
systemically were excluded from the analysis. 

Of the 34 patients, the most significant results were achieved with 23 who had 
pulmonary tuberculosis. In addition there were 9 patients with bronchiectasis and 
2 with nontubercular pulmonary abscess, who are presented here as examples of the 
value of this regimen not only in tubercular lesions but also in other suppurative 
lung disease. 

The diagnosis in cach of the 23 patients with pulmonary tuberculosis was con- 
firmed by positive identification of Myco. tuberculosis in the sputum or in the culture 
of sputum or gastric washings. These patients have been observed for one to nine 
vears since they were seen initially 

These cases represent all stages of the disease from newly discovered minimal 
lesions to large bilateral areas of involvement of many years’ duration. The schedule 
of systemic treatment for pulmonary tuberculosis was standardized at 1 Gm. of 
streptomycin and 236 mg. of isoniazid three times/week given intramuscularly as 
Streptohydrazid; an identical amount was given as an acrosol. 

Results were evaluated in the patients with tuberculosis by the degree of roent- 
genographic improvement and by the conversion of sputum. Although there exists 
some doubt about the reliability of sputum conversion as a test of clinical improve- 
ment, a consecutive series of negative cultures is still the single most powerful 
evidence of successful therapy when supported with obvious clinical improvement. 

Nontubercular patients were treated with various combinations of antibiotics 
both topically and systemically, on shorter and more flexible schedules than for 
tuberculosis. Results here were evaluated by clinical evidence of improvement 


RESULTS 


The concept of topical and systemic administration of combinations of effective 
agents was originally designed for treatment of chronic unconquerable forms of 
osteomyelitis and pulmonary tuberculosis, and it is in these diseases that the regimen 
has proved most successful. 

The 23 patients with pulmonary tuberculosis have been followed from one to nine 
years since beginning therapy. In 16 there has been an opportunity to observe the 
effects of therapy for three years or longer. In 14 of these 16 there have been more 
than six consecutive negative cultures of sputum to date. In 1 other patient, who 
has been treated for three years since the disease was discovered, three consecutive 
negative cultures have now been obtained. Sputum culture has remained positive 
in the last patient of the group during three years of treatment, although organisms 
remain sensitive to streptomycin and isoniazid. 

Of the 7 patients observed for less than three years, there have been at least six 
consecutive negative sputum cultures in 2, disease was far advanced and terminated 
in death in 2, and positive sputum is still obtained in the other 3. In all our cases, 
roentgenographic findings were consistent with the persistent negative findings of 
tubercle bacilli in sputa and gastric contents. 
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Resistance of the tubercle bacillus to chemotherapy has not been experienced in 
any of these cases since Streptohydrazid topically and intramuscularly, with oral 
supplements of PAS and isoniazid, became available for use in multiple chemotherapy. 
The absence of resistance is attributed to the use of chemotherapeutic agents in 
combination, and never alone. 

Nor has there been, in these cases, any evidence of the undesirable side effects, 
especially eighth nerve damage, that commonly occur with the use of streptomycin 
in large doses over long intervals. The absence of such reactions is doubtless due to 
the lower systemic blood levels made possible by attaining high local concentrations 
through topical dissemination of the therapeutic agents in the lung. 

The remaining patients in this study suffered from suppurative pulmonary disease, 
either bronchiectasis or pulmonary abscess. These two conditions benefited from 
topical and systemic attack with multiple chemotherapy, suggesting that surgical 
intervention may be necessary only in exceptional instances. In these cases a com- 
bination of penicillin and streptomycin was employed. Of 9 cases of bronchiectasis, 
all responded well to treatment. There were no failures in this group. Both of 2 


DISCUSSION 


It is apparent from our experience, as illustrated in this report, that the optimal 
use of systemic and topical chemotherapy in chronic suppurative pulmonary dis- 
orders is capable of yielding more consistently good results than are usually obtained 
in practice. 

The phenomenon of drug resistance has not been encountered by us in any patients 
who have been treated with combinations of two effective agents. This fact 1s 
especially significant in pulmonary tuberculosis, where resistance commonly de- 
velops to streptomycin or isoniazid alone. 

This study, then, comprises a further demonstration that drug resistance in the 
tubercle bacillus is a function of genetic mutation, and provides rational support for 
the idea of simultancous multiple chemotherapy not only in tuberculosis but in 
any infectious disease that is independently susceptible to two or more chemothera- 
peutic agents. 

The technique of administering effective agents both systemically and topically 
by means of inhalation of a detergent mist containing the effective agents has a 
twofold value: It permits high concentrations of active material to reach foci of 
infection that may be inaccessible by one of the routes of administration. It also 
makes possible the maintenance of lower systemic concentrations of potentially 
toxic agents without sacrificing therapeutic effectiveness, since the toxic effects 
observed with drugs such as streptomycin occur only when the drug is absorbed 
systemically. This has resulted in the present study in a complete absence of toxic 
reactions due to streptomycin. 

A most important consequence of this study is the realization that this effective 
regimen is extremely well adapted for widespread use. The equipment necessary for 
topical inhalation therapy is inexpensive and easily available; the safety of the 
regimen suggests that its use need not be limited to institutions specialized in tuber- 
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cases of nontubercular pulmonary abscess were likewise benefited. 


culosis therapy; and the effectiveness of this therapy compares well with results 
obtained with chemotherapy in many Veterans Administration hospitals.'~' 


SUMMARY 


1. A representative sample, from the writer's practice, of 23 patients with pul- 
monary tuberculosis and 11 with other suppurative lung disease were selected for 
demonstration of principles of chemotherapy. 

2. Treatment consisted of combined topical and systemic administration of com- 
binations of suitable chemotherapeutic agents. 

3. The results in pulmonary tuberculosis were comparable to those achieved with 
systemic therapy alone, but in the present study were accomplished with no adverse 
side effects, and with no development of drug resistance. 

4. The results in patients with nontubercular pulmonary infection were superior 
to those obtained with other methods of therapy. 

5. The basis for the superiority of this regimen is presented, and the safety and 
efficacy of the regimen are emphasized as reasons for supporting its wide adoption. 
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The Use of Tetracycline- Vitamin Combination 
in Acute Infections 


H. Marvin Daskal, M.D. 


CHICAGO, ILL. 


A previous communication! reported clinical experience with a preparation com 
bining oxytetracycline and therapeutic doses of water-soluble vitamins in the treat- 
ment of a variety of acute infections. The advantages of the antibiotic-vitamin 
combination over the antibiotic alone were more prompt defervescence, shortened 
convalescence, and better toleration with fewer and less severe side effects. These 
observations are in accord with those of other investigators who have reported 
clinical experience with such combined therapy.*-* The present report concerns 
further experience with a tetracycline-vitamin combination* in the treatment of 
100 patients suffering from a variety of acute infections. 


MATERIALS AND METHODS 


The patients in the present series were 100 adults, 77 women and 23 men, ranging 
in age from 23 to 85 years. Of these, 72 had various acute infections of the respiratory 
system, 11 had acute infections of the urinary tract, 11 had acute dermatologic in 
fections, arid 6 had acute phlebitis. 

The antibiotic-vitamin preparation used was a capsule dosage form for oral ad- 
ministration. Each capsule contained 250 mg. of tetracycline together with the 
stress formula vitamins recommended for therapeutic use by the Food and Nutrition 
Board of the National Research Council.* The dosage in all cases was 1 capsule 
four times a day, providing a daily dose of 1 Gm. of tetracycline and the following 
amounts of vitamins: 10 mg. of thiamine, 10 mg. of riboflavin, 100 mg. of niacina- 
mide, 20 mg. of calcium pantothenate, 1.5 mg. of folic acid, 4 ug. of vitamin By», 
2 mg. of pyridoxine, 300 mg. of ascorbic acid, and 2 mg. of vitamin K 


RESULTS 


Therapy was continued in all cases for at least 48 hours after temperature had 
fallen to normal and all manifestations of infections had subsided. A prompt thera- 
peutic response was obtained in all cases; table I shows the periods of therapy re 
quired in the various infections treated. 

The number of patients who had any sort of side effects was negligible, 1 patient 
had moderate nausea and 1 had moderate nausea and diarrhea, neither being bothered 
seriously enough to require discontinuation of therapy. 


SUMMARY AND CONCLUSIONS 


A tetracycline-vitamin combination was used in the treatment of 100 adult patients 
with a variety of acute infections. A rapid and efficient therapeutic response was 


* The trade name of Chas. Pfizer & Co., Inc., for the combination of tetracycline and vitamins 1s 
Tetracyn-SF 


TABLE | 
Periods of Therapy Required in the Various Infections Treated 


Days treated 


No. 


patients Range Average 


Diagnosis 


Respiratory Tract Infections 


Upper respiratory infections 19 4-5 4 
Tonsillitis 12 5-6 4 
Bronchitis 4 
Pharyngitis -5 sly 
Pneumonitis 7 5-6 6 
Pleurisy 7 3-6 4 
Cervical adenitis 5 4-7 5 
Otitis media 3 56 5 
Tracheobronchitis 2 5-6 
Urinary Tract Infections 
Cystitis 7 5-6 5 
Pyclitis 4 5-7 6 
Dermatologic Infections 
Infected dermatophytosis a 46 5 
Furuncles 4 3-6 4 
Infected sebaceous cysts 3 
Phiebitis 6 5 


obtained in all cases. Periods of therapy from three to seven days were sufficient 
No significant side effects occurred in any of the patients. 

The tetracycline-vitamin combination employed in this study appears to be the 
broad-spectrum antibiotic preparation of choice. 
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The Use of a Sustained-Release d-Amphetamine- 
Amobarbital Preparation in the Treatment of 
Obesity 


Richard P. Shapiro, M.D., and Kenneth I. Michaile, M.D. 


NUTRITION CLINIC, PHILADELPHIA GENBRAL HOSPITAL 
PHILADELPHIA, PA. 


The close relationship between obesity and emotional stress has long been recog 
nized,'~* and the success of amphetamines in treating obesity has been attributed 
not only to their anorexigenic action but also to their ability to relieve the de- 
pression and anxiety that often characterize the obese patient. Two investigators’: ' 
have found that a d-amphetamine and amobarbital combination,* a product whose 
chief use has been in the treatment of emotional tension,*'’ is of value as a dietary 
adjunct in treating obesity of probable psychic origin. 

The purpose of this paper is to report on a controlled study on the use of a sus- 
tained-release capsule of the d-amphetamine-amobarbital combination in the treat- 
ment of obesity. The study was designed to answer the following questions: (1) How 
do the results achieved by the medication plus diet compare with those achieved by 
an identical placebo plus diet or by diet alone? (2) What are the incidence and type 
of side effects resulting from each regimen? 


METHOD 


The study was conducted on 39 obese patients selected from the Nutrition Clinic 
of the Philadelphia General Hospital who had failed to lose weight on diet alone. 
The weights of these patients ranged from 152 to 276 pounds. All were at least 
25 to 30 per cent over their ideal weight. Each patient's ideal weight was obtained 
from the Metropolitan Life Insurance Company's weight tables published in 1951. 
In addition to obesity, 20 of the patients complained of one or more of the following 
symptoms: vague aches and pains, irritability, lethargy, emotional instability. Six 
patients suffered from one of the following complications: sickle cell anemia, eso- 
phageal stricture, varicose veins and leg ulcer, gall bladder dysfunction, pelvic 
inflammatory disease. Two patients were mildly hypertensive; 2 had osteoarthritis. 

After receiving complete physical examinations, all patients were first placed on 
a low calorie diet (1000 to 1400 calories) for periods ranging from 2 to 18 weeks 
(average, 8 weeks), depending on how well they accepted the dict and responded 
to it. At the end of the period of diet alone, the patients were placed on one of two 
coded medications (the active drug or an identical placebo) for eight weeks. At 
the end of this period the medications were switched. At no time was it known 
which medication was being administered. The double-blind test in this study 


* The trade name of Smith, Kline & French Laboratories for this combination is Dexamyl. Each tablet 
contains § mg. of dextro-amphetamine sulfate and 32.4 mg. of amobarbital. 
+ Dexamy! Spansule capsules. 


was designed to climinate both the patient's and the investigator's enthusiasm and 
thus cancel out the psychologic effect of the remedy. 

The dose, 1 sustained-release capsule a day, is equivalent to 1 tablet three times a 
day; however, the capsule is designed to release the medication gradually over an 
8 to 10 hour period. The sustained-release capsule was used in order to ensure greater 
patient faithfulness to the regimen.'! 

Before and after the study, the following laboratory tests were performed on all 
patients: complete blood count, urinalysis, serum cholesterol and cholesterol ester, 
and blood sugar tests. In some patients, the protein albumin-globulin ratio was 
also determined. Blood pressures were taken at each visit. 


RESULTS 


Weight Results. Diver. The length of time before dict alone proved ineffective 
varied considerably from patient to patient. Three patients found it impossible to 
follow the diet for more than two weeks; 15 patients who experienced a more or 
less satisfactory initial weight loss failed to lose weight after six weeks on dict 
alone. Twenty failed to lose weight within cight weeks; 1 patient dicted success 
fully for 18 weeks. As was expected, many patients experienced a sharp initial 
decline in weight followed by a more gradual loss. Because of the widely varying 
periods of time for which these patients were on diet alone, it is impossible to arrive 
at a statistically significant average weekly weight loss for the group. 

Mepication. The active medication was more effective than the placebo in 21 of 
the 39 patients, and its superiority was evident whether it was given before or 
after placebo therapy. Both the active medication and the placebo achieved an 
equal beneficial effect in 3 patients. The active medication was less effective than 
the placebo in § patients. Ten patients of the entire group did not respond satis 
factorily to either medication. 

Although the difference between the average weekly weight loss achieved by the 
active medication and the placebo was statistically significant, it was not a very 
great one. The average weekly weight loss achieved by the active medication was 
about one half a pound (0.499 pound); that achieved by the placebo was one third of 
a pound (0.333 pound). 

All laboratory findings were substantially the same both before and after creat- 
ment with the active medication. In almost all patients (including the 2 hyper- 
tensives), there was a drop in blood pressure coincident with weight loss. The medi- 
cation had no adverse effect on blood pressure. 

The active medication had a pronounced beneficial effect on the mood of 15 patients 
who were tense, irritable, and depressed. They became much more alert, active, and 
cheerful. Although the mood improvement coincided with a satisfactory weight 
loss in 14 of these patients, 1 patient experienced a gain in weight, which seemed to 
be related to the mild euphoria produced by the active medication. 

Two patients credited the placebo with causing a mood improvement. One ot 
these achieved a greater weight loss from the placebo than from cither the active 
drug or diet alone; the other achieved a greater weight loss from the active drug 


than from diet alone or placebo. 
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No serious side effects were noted. While on the active medication, 9 patients 
complained of thirst, 4 of jitteriness, 1 of both thirst and jitteriness. While on the 
placebo, 2 patients complained of thirst, 1 of jitteriness. 


DISCUSSION 


Che results in these patients quite clearly illustrate the extreme difficulty of bring- 
ing about effective weight reduction in the grossly obese person by the use of dict 
alone. All these patients failed on the dict after their initial enthusiasm wore off, 
and all needed some support other than dict. 

The partial success of the placebo indicates that for many patients the mere ritual 
of taking some medication enables them to be more faithful to diet; however, the 
significant difference in the average weight loss obtained by the placebo and the 
active medication indicates that the d-amphetamine-amobarbital combination may 
be an effective anorexigenic agent. The active medication's superiority assumes more 
significance when one takes into consideration that even when the placebo was 
given carly in the study (when weight loss might be considered easier to achieve), 
it was still inferior to the active drug. 

More impressive than the medication's anorexic action was its ability to relieve 
many of these patients of vague, yet troublesome, psychosomatic complaints. The 
cheerfulness and physical well-being experienced by these patients usually. but not 
always, coincided with a loss in weight. 

The results of this study indicate that the majority of grossly overweight patients 
need therapy other than diet to achieve a significant weight loss, and that the 
sustained-release d-amphetamine-amobarbital combination is of particular value in 
treating nervous, depressed patients. 


SUMMARY 


A double-blind study was carried out on 39 grossly obese patients who had failed 
to lose weight on diet alone in order to test the efficacy of a sustained-release d-am- 
phetamine-amobarbital capsule. The active medication, or an identical placebo, 
was given for cight weeks, after which the medications were switched. Patients were 
seen biweekly. Complete laboratory tests were made before and after the study 

Both the placebo and the active medication caused 29 of these 39 patients to lose 
weight. The active medication was significantly better than the placebo in 21 
patients, no better in 3, and less effective in §. The average weekly weight loss on 
the active medication was about one half of a pound; on the placebo, one third of a 
pound. The active medication resulted in the marked alleviation of depression, 
anxiety, and/or other psychosomatic symptoms. Four patients complained that the 
active medication made them jittery; 9 complained of thirst; 1 complained of both 
thirst and jitteriness. 


CONCLUSIONS 


1. Many grossly obese patients need therapy other than dict to achieve a satis- 
factory weight loss. 
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2. Placebo therapy can achieve a limited success in most of these patients. 

3. The sustained-release d-amphetamine-amobarbital capsule 1s a safe, effective 
anorexigenic agent and is of particular value in alleviating the emotional tension 
and psychosomatic complaints suffered by many obese patients. 


BIBLIOGRAPHY 


1. Bayres, S., ano Enovon, J.; Emotional factors in obesity, J. Am. Dietet. A. 26:430-434 (June) 1950 

Farev, C.: Psychic factors in the development and treatment of obesity, J. A. M. A. 133:369-373 

(Feb. 6) 1947. 

Senicx, A.; Psychosomatic aspects of obesity, Psychoanalyt. Rev. 34:173-183 (April) 1947 

Burcu, H.; Psychological aspect of obesity, Bull. New York Acad. Med. 24:73-86, 1948 

. Newsvuron, L. H,; Obesity, Arch. Int. Med. 70:1033-1096, 1942. 

Ropserts, E.: The treatment of obesity with an anorexigenic drug, Ann. Int. Med. 34:1324-1330 (June 

1951 

Rosunnero, P,; The use of mood ameliorating agents in the treatment of psychogenic obesity, Am 

Pract. & Digest Treat. 4:818-820 (Dec.) 1953 

8. Drayton, W., Jr.: Recognition and management of the depressed mental state, Pennsylvania M. J 
54:949, 1951. 

9. Grau, H. V.:; The depressed patient: management with the aid of a new medication, Am. Pract. & 
Digest Treat. 1:795, 1950. 

10. Graun, H. V.: Sedation without depression in the management and treatment of the aged, Am. Pract. & 


Digest Treat. 4:540, 1953. 
11. Jenkins, B. W.: Are patients true to t.i.d. and q.i.d. doses? GP 9:66-69 (June) 1954 


Sixth International Congress of Otolaryngology 


Che Sixth International Congress of Otolaryngology will be held in Washington, 
D. C., from Sunday, May 5, through Friday, May 10, 1957. Selected subjects for the 
Plenary Sessions will be: (1) Chronic Suppuration of the Temporal Bone; (2) Col 
lagen Disorders of the Respiratory Tract; (3) Papilloma of the Larynx. Outstanding 
internationally recognized authorities will open the discussions on each of these 
subjects. Communications of two types are invited: Contributions to the discussion 
of the selected subjects; speakers limited to five minutes. Original papers; speakers 
limited to 15 minutes. All communications should be in one of the official lan 
guages: English, French, German, or Spanish. Motion pictures will be shown 
continuously except during Plenary Sessions. There will be both scientific and 
technical exhibits. Those wishing to submit contributions to the program should 
communicate with the General Secretary. 

The subscription for Members (physicians) is $25.00 U. S. A. This includes the 
privilege of attendance at all official Congress meetings except the banquet, for 
which an additional charge will be made. Other persons accompanying Members 
may be registered as Associates at a fee of $10.00 U. S. A. 

All communications should be addressed to the General Secretary, Paul H. Hol 
inger, M.D., 700 No. Michigan Ave., Chicago 11, Ill., U.S. A. 
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The Action of Salicylate as Related to 
Pituitary-Adrenal Function" 


Charles H. Eades, Jr.,t and J. Stanton King, Jr.t 


DEPARTMENT OF BIOCHEMISTRY, UNIVERSITY OF TENNESSEE 
MEMPHIS, TENN. 


GENERAL BACKGROUND 


The mechanism whereby acetylsalicylic acid and sodium salicylate are efficacious, 
indeed almost specific,': * in alleviating the symptoms of rheumatic fever and certain 
other of the arthritides was, and largely still is, unknown. Nevertheless, the clinical 
opinion has persisted that the beneficial effects of the salicylates§ are more pro- 
nounced than can be accounted for simply on the basis of their analgesic and anti- 
pyretic properties alone. 

Significant developments in knowledge concerning the mechanism of action of 
salicylates in the rheumatic diseases awaited some key discoveries that have been 
made, chiefly during the last decade, in an area that superficially might appear to 
be only remotely related to SAL§ action. This was the field of the chemistry and 
physiology of the adrenocorticotropic and adrenocortical hormones. A concept of 
one mechanism of SAL action has emerged as a corollary to this main line of funda- 
mental investigation, and is the subject of this review. 


OBSERVATIONS CONCERNING THE EFFECT OF SALICYLATE 
ON THE PITUITARY-ADRENAL SYSTEM 


In 1950, several years after the present idea of the functional mechanisms of the 
pituitary-adrenal axis had begun to crystallize, it was first suggested by Calesnick 
and Beutner*® and experimentally indicated by Blanchard et al‘ that SAL seemed to 
affect the pituitary-adrenal system and that their clinically observed effects might 
be, in part, a manifestation of their effects on this system. These papers appeared 
about a year preceding a similar suggestion by Cochran et al,® made on the basis of 
clinical observations. Six independent investigations*~'' promptly confirmed and 
considerably extended the work of Blanchard et al.‘ Since that time a variety of 
other observations have almost consistently tended to support this conception. 


The development of the concept will be presented by making a comparison be- 


* This review is adapted from a thesis submitted by J. Stanton King, Jr., in partial fulfillment of the 
requirements for the degree of Doctor of Philosophy, University of Tennessee, 1954. 

t Present address: Research Laboratories, Mead Johnson & Co., Evansville, Ind. 

t Present address: Research Laboratory, $. E. Massengill Co., Bristol, Tenn. 

§ In the subsequent presentation, the abbreviation SAL will be used to designate acetylsalicylic acid 
and /or the salts of salicylic acid used in internal medicine, most commonly sodium salicylate. Any effect 
produced by acetylsalicylic acid is reproduced qualitatively by the latter, so-far as the authors are aware. 
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tween certain effects of SAL as compared with cortisone and ACTH.* Since reviews 
are available on many of the related subjects to be discussed here, only key references 
will be given when they are appropriate, rather than attempting a prohibitively 
comprehensive documentation. In general, reference will be made only to the most 
recent publication on the same problem by any one author or group of authors. A 
more complete bibliography can be found elsewhere. '* 

Clinical Evidence. Rusumaric Fever. SAL, in high dosages, has been favorably 
compared! 198156 with cortisone and ACTH in the treatment of rheumatic 
fever in studies where a comparison has been made by the same workers. Many of 
the remissive symptoms following SAL therapy are the same as with hormonic 
therapy (see below). There is a ‘‘rebound"’ of the signs and symptoms if SAL is 
prematurely withdrawn, together with a recrudescence of inflammation.'’ These 
same observations have been made with cortisone or ACTH. 

Rueumatow Arruritis. SAL has been used so classically in the treatment of 
rheumatoid arthritis that little comment would seem necessary here, although the 
beneficial effect of small doses may reside chiefly, if not solely, in its analgesic 
propertics. 

It is of considerable interest here that the same high blood levels of SAL reported 
by Coburn'* and confirmed by others’: '*: '’ to be effective in alleviating rheumatic 
symptoms are also requisite to maximal adrenal ascorbic acid (AAA) depletion in 
rats."'* Moreover, blood SAL levels are directly related to the AAA decrease.*: '*~*° 
Camelin et al*! are apparently the only workers to dispute the necessity for such high 
blood levels in successful therapy. 

The use of ACTH and cortisone in this disease has also been so widely reported, 
reviewed, and publicized in the medical and lay press that their efficacy is widely 
appreciated. Many reviews and bibliographies are available confirming this. 

In Great Britain, a particularly thorough and extensive clinical study** has been 
reported that had as its purpose the comparison of acetylsalicylic acid and cortisone 
therapy in the treatment of rheumatoid arthritis. Although certain criticisms of 
the study have appeared, the conclusion which is consonant with those of less 
definitive studies, seems warranted that these two agents are approximately equally 
beneficial. 

Orner Diseases. SAL has been tested to determine its clinical effectiveness in 
other diseases, among them those grouped under the rubric ‘connective tissue’’ or 
“collagen"’ diseases, and certain other maladies for which adrenocortical hormonic 
treatment is also effective. SAL has been reported to be helpful in osteomyelitis, 


* In this paper, the term ‘‘ACTH’’ will, by definition, represent only that agent (or agents) secreted 
by the adenohypophysis and producing a decrease in adrenal ascorbic acid concentration. This will avoid 
the current question concerning the possibility of a multiplicity of adrenotrophic hormones, cach exerting 
a specific effect (¢.g., on eosinophils, ascorbic acid, or adrenal weight) 

Since there has thus far been no important action of ACTH established other than its trophic action on 
the adrenal cortex, this compound and cortisone may be considered together, in a cause-and-effect relation 
ship, in comparing certain results produced by SAL with similar effects produced by cortisone and /or 
ACTH. Cortisone is the steroid used for comparison here. It is now believed that hydrocortisone (Ken 
dall's compound F) is the steroid playing the most important glucocorticoid role in the human being, 
but it has only recently been available for experimental use. 
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polyarticular rheumatism, ankylosing spondylitis, fibromyositis, lupus erythema 
tosus, scleroderma, infective endocarditis, periarteritis nodosa, psoriasis, asthma, 
and serum arteritis. 

By comparison, Coste and Lacronique*’ reported that a variety of proposed 
therapies, other than with cortisone, ACTH, or SAL, ended in failure as a treatment 
for ankylosing spondylitis or rheumatoid arthritis. 

Anacorsic Propertixs. The use of SAL, ACTH, and cortisone to relieve rheumatic 
joint pain is now standard practice. However, none of these is a general anesthetic, 
and neither cortisone*' nor acetylsalicylic acid**~** elevates the pain threshold in 
man. The analgesic properties of SAL are also limited to pain arising from the 
integumental system. 

Antipyretic Propertixs. Despite contrary reports, the antipyretic effect of ACTH 
and cortisone seems well established; the same is true of SAL. 

Ocutar ANTI-INFLAMMATORY Errects. ACTH and cortisone have ocular ant- 
inflammatory effects. Gifford*’ and others report the same to be true for systemically 
administered SAL. 

Cusuine's Synprome. Overdosage of ACTH or cortisone produces symptoms of 
hyperpituitarism or hyperadrenalism. SAL in large doses has been observed to do 
the same.*: ** 

Caraporic Errect. The nitrogen balance of experimental animals” or human 
beings*® on cortisone or ACTH therapy becomes negative.*' This is generally sup- 
posed to be a result of increased protein catabolism, i.¢., a consumption of the so- 
called *‘ protein reserves,’’ particularly thymolymphatic tissue. 

Although the extensive literature on this point is very contradictory, it has been 
repeatedly observed that SAL causes a similar catabolic effect. Microbiologic 
measurement of the individual amino acid excretion (and amino N**) after either 
ACTH, cortisone,'*: **~** or SAL'*: ** therapy in the human being shows some 
marked increases over the normal levels. 

Uric Acip Excretion. There is an increased urinary uric acid excretion after 
ACTH or cortisone or SAL therapy, as well as an increase in the uric acid /creatinine 
ratio. This uricosuric action is probably the chief pathway for benefit from therapy 
of gout with either ACTH or SAL. The uricosuric action of SAL is blocked by 
hypophysectomy.*? 

SEDIMENTATION Rate. The increased erythrocyte sedimentation rate in rheumatic 
fever and rheumatoid arthritis patients is significantly decreased after treatment with 
ACTH and cortisone. The same has been reported after SAL treatment'®: **! 
with doses that give plasma levels having no in vitro effect, an increase in sedimenta- 
tion rate occurring again upon the discontinuation of SAL.“ The structural speci- 
ficity of this action has been examined. *! 

Sxin Sensitivity Reactions. ACTH, cortisone, and SAL block both the Arthus 
phenomenon**** and the Shwartzman reaction to bacterial antigen.**: 

Serum Vascutar Disease. Eosinopenia can be expected after administration of 
ACTH or cortisone. A similar change has been noted**: ~*' after moderate to 
high doses of SAL. Pasqualini® and Roskam and Van Cauwenberge®' have shown 
in human beings that the degree of cosinopenia is directly proportional to the degree 
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ot salicylemia. This effect of SAL has been more thoroughly studied in rats and 
guinea pigs.** 78 In man, a $0 per cent decrease in the number of circulating 
eosinophils occurred four to six hours after the oral administration or four hours 
after the intravenous administration®' of SAL; this is comparable to the four hour 
period required for its appearance after the injection of ACTH or cortisone. Meade 
and Smith** and Comulada et al®® failed to observe this effect with SAL and re- 
garded this as evidence that SAL does not cause an increased output of cortical 
steroids from the adrenal. The explanation for their negative results may lie in the 
fact that the eosinophil count after oral administration was followed for only four 
hours. At this time the alteration is usually insignificant, as Roskam et al®* pointed 
out. These authors attribute the additional time required for the cosinopenia to 
occur with oral SAL to the slowness of absorption of the requisite amounts of SAL 
from the gastrointestinal tract. By comparison, in this same paper they showed 
that the uric acid /creatinine ratio was observably altered two hours after the in- 
gestion of SAL. 

Kelemen and Majoros** emphasized the necessity of high dosage of SAL before 
the cosinopenia is quite pronounced in human beings. Kelemen®’ has reviewed 
several of the factors that seemingly affect the number of circulating eosinophils 
He notes that SAL caused significant eosinophilia in adrenalectomized rats®’ or rats 
pretreated with Dibenamine,®*? while no such effect was observed with cortisone 
Eosinophilia also occurs in human patients after adrenalectomy or 12 to 18 hours 
after such operations as cholecystectomy successive to cosinopenia. 

This criterion of cortical activity is poorly understood at the present time. For 
example, several nonsteroid substances®*: have also been found to elicit eosino- 
penia. In addition, there are such enigmatic observations as the induction of 
cosinopenia by epinephrine in completely adrenalectomized human subjects,*' a 
phenomenon obviously unexplained on the basis of any action by adrenocortical 
hormones. 

COADMINISTRATION OF HonmMoNES AND SAL. Numerous reports of the coadmints 
tration of cortisone and SAL have appeared.*': **-"’ The results were uniformly 
consistent with the conclusion that a synergistic, or at least an additive, action had 
occurred. The benefits of such a combination are evidently mutual, since Montuort 
and Balla® demonstrated that cortisone decreases the acute toxicity of SAL. 

Evidence Derived Principally from Experiments on Animals. Aprenat Ascorsic Acip 
AAA). ACTH causes a specific™ decline in AAA concentration while cortisone 
does not. SAL has repeatedly been found to produce a similar fall in AAA in the 
intact 6%. 7. The time relations are about the same with 
injected ACTH, but recovery is slower with SAL, undoubtedly because it is present 
in active form in the blood stream longer than the rapidly inactivated ACTH. The 
depletion by SAL is completely prevented by hypophysectomy.'®: '* Some 
workers’*: ™* have found a decrease even in hypoephysectomized rats; the reason for 
this disagreement is not clear at present, but is possibly explained by incomplete- 
ness of the operation. AAA depletion is not produced simply by a change in the 
chemical environment of the adenohypophyseal cell, as is shown by the inactivity 
of a variety of compounds injected in high doses.'*: 7' 7® These data indicate that 
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the effect of SAL under discussion is a specific pharmacologic action. Done et al’* 
have found that AAA response does not necessarily reflect the plasma steroid levels. 
For example, they found that all dihydroxybenzoic acids produced marked cleva- 
tions, those with one of the -OH groups in the ortho position having an even greater 
effect of this kind than salicylate. Further work will be necessary to interpret 
properly these interesting findings. 

AprenaL Cnorestero: Concentration. ACTH administration also causes a 
diminution in adrenal cholesterol concentration. The same decline is observed 
after the administration of SAL,**: °° 7! but is abolished by hypophysectomy. One 
set of workers reports a failure to observe significant depletion after SAL,*® an 
inappropriate time interval being apparently responsible. Bach et al® reported 
that serum cholesterol rises, after an initial drop, following SAL therapy, as it does 
after ACTH therapy. Stenger et al’’ report that adrenal cholesterol and adrenal 
ascorbic acid may be independently varied, which confuses the interpretation of 
these measurements. 

17-Kerosrerowws. The urinary excretion of 17-ketosteroids is increased in human 
beings after ACTH and decreased after cortisone, if the level is initially high. Bonati 
et al’* and others® found a decrease in the 17-ketosteroid excretion after SAL. Van 
Cauwenberge and Heusghem*’ found that 17-ketosteroid excretion in rheumatic 
fever patients was variable after acetylsalicylic acid therapy. Cochran et al® and 
Henly** found no significant alteration in 17-ketosteroid excretion consequent to 
SAL therapy. 

Guucocorticoips. Several workers”’~** found a significant increase in the level of 
reducing steroids of the blood and/or urine of patients and experimental animals 
treated with SAL, as is found after cortisone and ACTH. This increase was not 
found with hypophysectomized or adrenalectomized guinea pigs.*! 

By contrast, others**-*’ have found no effect of high dosages of SAL on plasma 
and/or urinary adrenocortical steroids. Rheumatic fever patients seem peculiarly 
unresponsive.** More studies on this subject would be highly desirable, since the 
pituitary stimulation presumably effected by SAL could have its beneficial action 
more or less nullified by a concomitant and equivalent increase in the ‘‘ consumption’ 
of cortical hormones by the tissues. 

Carsonyorate Merasouism. A significant anomaly in the comparison of the 
effects of cortisone and ACTH with those of SAL has been their diametrically oppo- 
site effects on carbohydrate metabolism, in contrast to the general parallelism found 
in other types of observations. 

It has been established that cortisone or ACTH administration induces an increase 
in liver glycogen concentration and a decreased glucose tolerance. SAL administered 
to rats®® ** and mice” causes a pronounced diminution in liver glycogen, and in 
normal rats does not elevate blood or urinary glucose. Ingle*' observed that acetyl- 
salicylic acid reduces glycosuria in diabetic rats. Ingle and Smith and their associates 
have studied this problem. It has been found that SAL mitigated a cortisone- 


* By “‘specific’’ is intended ‘‘possessing this property to a more marked degree than would be expected 
merely from its toxicity or from comparison with the degree of similar activity of analogous or homol- 
ogous compounds.” 
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induced glycosuria and hyperglycemia in high carbohydrate-fed’* or alloxanized’’ 
rats. In adrenalectomized rats, the liver glycogen concentration was depleted after 
a four to six hour fast; it increased if cortisone was administered, but was markedly 
depleted if cortisone and SAL were given together. Insulin is more toxic after SAL 
administration,’* whereas ACTH inhibits insulin hypoglycemia.*® 

That there is no direct relationship of these effects of SAL to its pituitary-adrenal 
action is shown by the persistence of the effect of SAL on liver glycogen after hypo- 
physectomy,°® and also by the work of Ingle et al’* using partially depancreatized, 
carbohydrate-fed rats. Glucosuria was suppressed by acetylsalicylic acid, whether 
or not the rats were adrenalectomized. Smith has furnished a partial explanation 
of this paradox; he found SAL to delay gastric emptying®’ and obtained evidence 
for the later participation of adrenal cortical stimulation in the effects on liver 
glycogen” and blood glucose’ and for an increased intestinal glucose absorption 
induced by salicylate. 

Anapuycactic Suock. Although there are negative observations, mortality from 
anaphylactic shock is reportedly decreased by cortisone and ACTH,'®': '°* as it was 
by SAL.'** '°* SAL behaved as did cortisone in experimental hypersensitivity 
reactions. '°° 

Permeasitity Errects. ACTH or cortisone apparently inhibits the spreading 
action of hyaluronidase, although there are some negative results recorded con- 
cerning this. 

SAL diminishes synovial permeability in guinea pigs, according to Thieblot 
et al.'° In rabbits, the spreading effect of hyaluronidase was markedly inhibited 
by SAL,'®? but it had no effect on hyaluronidase either in vitro'’* or in vivo after 
hypophysectomy or adrenalectomy.'” No correlation could be found between the 
direct degree of antihyaluronidase activity of SAL and related phenolic compounds 
and their indirect action in the body.''' Kelemen and associates®*: *’: ''* found 
that SAL inhibited the action of hyaluronidase injected into the joints of rats 
Bywaters et al''* showed that the reconstitution of the dermal barrier after hyaluroni- 
dase injection is slow in rheumatoid arthritis and rheumatic fever patients, but is 
returned to normal by SAL, cortisone, or ACTH medication. Several workers''*: ''° 
have observed an inhibition of hyaluronidase by SAL in human beings. Van Cauwen- 
berge and LeCompte''*: ''? have published work indicating that, under carefully 
controlled conditions, neither ACTH, cortisone, nor SAL has any noteworthy anti- 
hyaluronidase activity. Bianchi''® found SAL to diminish synovial permeability, 
while cortisone had an uncertain effect. 

Kelemen''* found that the antihyaluronidase properties of SAL, and also its anti- 
histaminic properties, are largely independent of the pituitary-adrenal system. 
ACTH did not give protection in the “‘limb-edema’’ test against hyaluronidase 
action in rats, whereas SAL and cortisone acetate did. (This appears to be a“ per- 
missive’ action of cortisone.''*) Moreover, experiments with barbiturate-anesthe- 
tized rats showed that both the antihyaluronidase and the antihistaminic properties 
of SAL could be demonstrated without eliciting the usual signs of adrenal stimulation, 
and vice versa. The hyaluronidase protection by SAL was inhibited by adrenal 
demedullation, while ACTH stimulation remained unimpaired. 
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Hisro.ocic Osservations. The histologic and gross morphologic changes in the 
lymphatics, thymus, and spleen after SAL treatment of various laboratory animals 
parallel those produced by the administration of cortisone or ACTH*: *: *: '!° or 
by the ‘alarm reaction’’ by Selye. No obvious alteration in rat adrenal weight or 
histologic appearance is produced by three week SAL administration (200 mg./Kg.).'" 
The adrenal cortical atrophy produced by cortisone is prevented by either SAL or 
ACTH.'”. 121 

ANTI-INFLAMMATORY Errects. According to Selye,'*® ACTH and cortisone inhibit 
the simulated arthritis induced by the intra-articular injection of formalin. Ana- 
logously, SAL, but none of several other analgesics tried, reduces joint swelling 
produced by the intra-articular injection of silver nitrate.'** Guerra'** was successful 
in showing that acetylsalicylic acid reduces the swelling in the joints of formalin- 
arthritic rats. Bacchus and Bacchus'*® confirmed these results and found that they 
did not occur in similarly treated adrenalectomized rats. Rivi** also reported that 
large doses of SAL gave a distinct protective action against the arthritic symptoms 
resulting from the intra-articular injection of formalin into rats. Both SAL and 
cortisone were found to be effective in passive Arthus arthritis. '** 

The inflammatory action of chloroform on human skin is inhibited by cither 
ACTH or SAL.'*” The SAL appears to act both by a direct mechanism and through 
pituitary-adrenal stimulation. The antiphlogistic actions of cortisone and salicylate 
are summated when the two are coadministered,'** as measured by the ‘granuloma 
pouch"’ technique. 

Hormonic Biockape. Hetzel and Hine'' have shown that the previous adminis- 
tration of cortisone partially blocks the depleting effect of SAL on AAA, an observa- 
tion confirmed and quantitated by Cronheim and Hyder.'** 

IrrRADIATION Resistance. Resistance of mice to roentgen radiation is increased by 
the injection of ACTH'* or of SAL!*! beforehand. 

Stimucation or ACTH. A rise in the titer of circulating ACTH following SAL 
administration to rats has been demonstrated.'** 

Errect on Antisopy Titers. Daily treatment with SAL reduced the concentra- 
tion of circulating antibody in rats infected with Trypanosoma lewisi.'** ACTH and 
cortisone have been reported to do the same sort of thing.'*': '** 

Errect on Growrn. Chronic salicylism (200 mg./Kg./day) produced growth 
rate subnormalities in growing rats only after about 17 days,'* similar to the effect 
of cortisone administration. 


ACTION OF COMPOUNDS RELATED To SAL 


While these observations accumulated, the suspicion that SAL stimulates the 
pituitary-adrenal system, and thereby exerts part, at least, of its antirheumatic 
effects, grew correspondingly stronger. As the supply of information on the subject 
increased, there was a renaissance of interest in a formerly passive and almost purely 
arbitrary phase of inquiry; namely, the similar trial of compounds chemically re- 
lated to SAL!*: 74 18614 see if such compounds would exert a similar and 
possibly more effective action. It was also hoped that the unpleasant side effects 
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that usually occur with the higher dosages of SAL that are clinically effective could 
be obviated by the substitution of some related compounds. 

Much research consequently has been done in an attempt to correlate structure 
with antirheumatic activity, as reflected in AAA and/or adrenal cholesterol decreases 
in rats after administration of analogues and homologues of SAL. As mentioned 
previously the recent work of Done et al’® and Stenger ct al’’ necessitates a re 
evaluation of these criteria. A survey of the results'? shows that, while certainly 
not unique in exhibiting the effect, SAL is one of the most potent of the drugs tested 
In rats, 75 mg./Kg. produces an unambiguous decrease in AAA. When considering 
the consistency of the results of one group of workers as compared with those of 
another, it must be taken into account that there are certain variations in technique 
among workers that affect the results (e.g., time relations, the injection route used) 
Moreover, a depletion of AAA will be produced by any such drug if a toxic dose is 
given. Thus, in interpreting the results of such experiments, the AAA decrease 
should not be assigned as a specific action if a near-lethal dosage is required to pro 
duce it; this is a rather common error. 

An interesting side light to this investigation was the controversy concerning the 
degree of clinical efficacy of gentisic acid in improving rheumatic disease, presumably 
via a direct antihyaluronidase effect. 

This dilemma began to be resolved when Roseman and Dorfman''' noted that the 
more nearly pure the gentisic acid used, the less antihyaluronidase action it ex- 
hibited in vitro. It has been concluded that an impurity in the gentisic acid was 
responsible for the positive results. The clinical impotency of pure gentisic acid is 
paralleled by its relative inactivity with reference to AAA'* and by its rapid ex 
cretion.'** 

Reid et al,'** assuming that the antirheumatic effect of SAL might be related in 
some way to its well recognized chelating ability, due to the ortho-hydroxy grouping 
reasoned that resorcylic acid (2,5-dihydroxysalicylic acid), with two such ortho 
groupings, should be more effective than SAL. They found that while smaller 
doses of resorcylic acid appeared clinically to be more effective, they were also more 
provocative of undesirable side reactions. It has been found by various workers, 
including Reid, that resorcylic acid does not have a marked AAA-depleting effect. 

Glycine may have a specific supplementing action on the antirheumatic effect 
of SAL. !?: 75, 144-145 


OBSERVATIONS CONCERNING THE MECHANISM OF THE EFFECT or SAL 
ON THE PITUITARY-ADRENAL SYSTEM 


The Nature of the Active Structure. It was conceivable that the active compound 
was not actually SAL itself, but instead some metabolite of it. On testing, all of 
them were found to be less active (on AAA) in chemically equivalent doses than 
was SAL itself. 

Pharmacodynamics of the Pituitary-Adrenal Stimulation by SAL. The experiments 
with hypophysectomized rats that were described here have made it clear that SAL 
does not directly affect the adrenal cortex, but instead appears to act, directly or 
indirectly, on the anterior pituitary. 
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Certain observations™: '**'" suggested that the nervous system was involved in 
responses of the pituitary-adrenal system and that it might also be involved in the 
response of this system to SAL administration. The first experiments designed to 
investigate this possibility were reported by Van Cauwenberge and Betz.'* They 
presented data showing that rats anesthetized with diallyl barbituric acid gave the 
same nearly negative response to 50 or 500 mg./Kg. doses of SAL. Cronheim and 
Hyder'® showed that the depletion in AAA concentration produced by SAL may 
be blocked by deep, but not by light, barbiturate anesthesia. Direct local anesthesia 
of the hypothalamic area achieved the same result.'* 

Although these results suggested that epinephrine stimulation might also be 
involved, it cannot be an important factor, since Kelemen et al'*' observed that the 
AAA-depleting effect of SAL is still manifested in rats subjected to adrenal de- 
medullation. 

The sympatholytic drug, Dibenamine, produces AAA depletion in rats.'** How- 
ever, according to Van Cauwenberge,'** doses of Dibenamine hydrochloride that do 
not per se cause a statistically significant depletion of AAA or cholesterol or cosino- 
phils did inhibit the previously very significant effect of large doses of epinephrine 


on these levels. Under the same conditions, the action of SAL was unaffected by 


Dibenamine. 
While these latter experiments also appear to divorce epinephrine from a role in 
the effect in question, it is still not clear as to just what has occurred. Dibenamine 


would not be expected to inactivate epinephrine directly. 


SUMMARY 


A review of the clinically and experimentally observed similarities of and differ- 
ences between the effects of ACTH and cortisone as compared with those of salicylate 
(SAL) and related compounds has been presented. The almost consistent parallelism 
indicates stimulation of this axis as one mode of SAL action. The mechanism 
whereby SAL accomplishes this effect is still largely obscure but apparently involves 
the central nervous system without an obligatory role of epinephrine. 


Please turn to page 679 for Bibliography. 
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THE LANGUAGE OF SYMBOLS 


“In the beginning was the symbol . . . ."’ The symbol was the very first means 
devised by man to express himself. Symbolism heralded all human languages. The 
language of symbols is the most universal in space and is the one that has best 
survived through time. A symbol is a veritable fossil of human thought. 

Man began creating symbols as soon as his brain awakened to the realities of the 
world about him. Scorched by prehistoric suns, shivering with cold in his cave 
during the endless nights of the Ice Age, primitive man lived in panic over two fears 
that he had continually to face: loneliness and death. At the bottom of his fear of 
loneliness lay his reproduction instinct, which demanded companionship; underlying 
his fear of death was his instinct of self-preservation, which warned him that only 
through health and strength could he conquer death. 

To fight these terrors, man evolved an animistic interpretation of the universe and 
peopled it with intelligent forces. Thus animistic religions began, and the first 
myths, projections of man’s hopes and fears, were born. In the course of time, 
myths were succeeded by legends—expressions of History distorted by the imagina- 
tion. Myths were collective hallucinations; legends were the delusions of peoples. 
The first were perceptions without object; the latter, with object. Both still are the 
most archaic and spontaneous form of expression of all peoples. 

A symbol has been defined as ‘something that represents and hides something 
else." The word ‘‘symbol’’ stems from the Greek symballein, meaning to bring 
together, to join. A symbol is something whose outer appearance conceals a much 
broader inner meaning. It is a nodal point from which different rays of meaning 
emerge. It has a conventional meaning: the relationship existing between any object 
and the word that designates it; it has an accidental meaning: an object may affect a 
happy or a sad connotation depending on a person's experience with that object; 
and it has a wniversal meaning, the most important of all, for symbols are similar in 
all ages and among all peoples. 

Symbolic language is not only the most ancient but also the most universal of all 
languages. It was used by primitive man at the dawn of History: it is still used by 
modern man in his dreams, by the child in his fancies, by the neurotic in his rituals, 
and by the artist in his creations. The common denominator of all people who resort 
to the language of symbols is a creative compulsion to extract from the subconscious 
a wide variety of images with which to disguise realities bearing a deep universal 


* This fs a new and considerably enlarged article especially written for this journal, based on the 
author's Foreword to the book The Hidden Language of Oriental Rugs by Harry Raphaclian. 
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meaning. By analyzing these symbolic images, it is possible to dig into the un- 
conscious of peoples, where their mental archetypes are buried in darkness and, like 
precious stones exposed to the light, can be made to sparkle only when exposed to a 
quick flash of consciousness. 

Graphology was born before writing, with the ‘simplest of human gestures—a 
motion of the hand, which is the first gesture made by the newborn babe as if greeting 
the world, and the last made by the dying as if bidding the world good-by. The 
finger of primitive man scratching on the sand of his cave——on the sands of time as 
it were—gave rise to subsequent graphism, just as his dreams, fancies, fears, and 
hopes gave rise to myths, legends, and fables. 

Later, in his daydreams and night dreams, in his neurotic rituals and his artistic 
creations, man individually continued to use the same symbols that occurred in the 
collective language of peoples. Symbolic language is invaluable for studying the 
psychology of peoples as well as of man individually. Man's dreams today, whether 
in New York or in the African jungle, are the same as man's dreams in the times of 
the Egyptian Pharaohs or the Roman Caesars. 

Time never stops in its endless march, but man, as Goethe observed, remains the 
same. This immutability of the human being, modified only by such biologic differ- 
ences as are imposed by ecology and evolution, is also characteristic of symbolism, 
to which man has always resorted to hide those subconscious desires and terrors 
that are the quintessence of his being. 

Man has always used symbolism in his thinking, in his writing, in all his creative 
endeavors. Symbolism was the basis of the so-called primitive magic thought that 
governed the mind of ancient man. It was the basis of the ideographic writing of 
many Oriental peoples, which has so amazingly survived to our day, as it was also 
the basis, subtly distorted and disguised but rediscovered by modern graphology, of 
Western writing. Even punctuation marks can reveal something of the collective 
soul. For instance, the Spanish language is perhaps the only one in the world with 
two question marks (¢?) and two exclamation marks (j!), placed respectively at the 
beginning and at the end of a question or an exclamatory sentence, as if to translate 
the tremendous emotional capacity of the Spanish people when curious or surprised 

Symbolism is the basis of most modern art, and it has also exercised a great in- 
fluence on the ornamentation of many objects of daily use. 

The “lost language’’ of symbols has represented throughout history the way of all 
peoples of expressing their repressed fears and desires. Harold Bayley, in his book 
A New Light on the Renaissance (1909), formulated the theory that from 1282 (when 
they were introduced) to the second half of the eighteenth century, watermarks 
represented an uninterrupted coherent chain of emblematic symbols. Such symbols 
were, so to speak, fossilized or crystallized thoughts; they preserved in the sanctuary 
of a cryptogram the aspirations and traditions of many of the mystical and puritanical 
sects that abounded in Europe in the Middle Ages. They are indubitably historico- 
psychologic documents of great importance. 

Through the symbolism in watermarks we know that the art of papermaking was 
introduced in Europe by Protestant sects—the Albigensians and Vaudois in France 
and the Cathari or Patarini in Italy—-antedating the Reformation. These sects con- 
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tinued to exist secretly for several centuries after they were excommunicated and 
outlawed by the Pope. An identical origin may be ascribed to the symbolic decora 
tions used by printers in the Middle Ages. Printers, papermakers, and other such 
artisans were the precursors of the Renaissance, the period when symbolism became 
more manifest in art. 

The same may be said about symbolism in Oriental rugs. Like the fossil that 
imprisons within its bed of stone the skeleton of a fish or the petals of a prehistoric 
flower, the symbols in rugs preserve many a dream and fear of the ancient peoples 
who fashioned them. 

Onto the objects he creates, man always projects a varied collection of symbols 
representing the psychologic harvest of many centuries. All art handed down to us, 
however crude or humble, is encrusted with symbols in which the great fears and 
preoccupations of many generations palpitate. This is particularly true of Oriental! 
art, for symbols have played a more vital part in the Oriental than in the Western 
mind, and they have been used with bounteous hands in Oriental art, and particu- 
larly in rugs, of which Sargent and Holmes have said: ‘There is more art in a great 
Oriental rug than in any picture of any period.” 


ON THE HISTORY AND PHILOSOPHY OF RUGS 


If the value and importance of an object are based on the multiplicity of its uses 
and its historical tradition, then the rug indubitably outshines any other object 
used by man for utilitarian or ornamental purposes. For no other object has as 
many uses or has as faithfully kept man company in his cavalcade through History 
as the rug. 

The origin of rugs is lost in prehistoric mists. Felt rugs (the Pasyrik rugs of 
the Altai Mountains) have been found that are 30,000 years old and belong to the 
Paleolithic Age. But no one has thoroughly investigated the origin of rugs 

We can imagine how rugs came into being when prehistoric man, crouching on the 
muddy floor of the cave he shared with the snake and the frog, felt the necessity of 
protecting his body from dirt, cold, and dampness. Perhaps he began by covering 
the ground with leaves and branches, and then tried braiding roots into a mat to 
keep out the cold and humidity. Later, during the interminable prehistoric nights, 
women wove thick mats of vegetable fiber. Thus, perhaps, the first rugs were born. 
The vegetable rug was undoubtedly cleaner and more practical than animal skins, 
which attracted insects and vermin. 

Slowly the rug became a vital necessity for man; wherever he went, on his own 
back or on the back of his horse, buffalo, camel, or elephant, he carried his rug with 
him, so that he might always cover the ground on which he lay. On the backs of 
men, horses, buffaloes, camels, or elephants, the rug became a vital part of the bag- 
gage of the hunter and the primitive nomad. And when in crucial centuries—which 
the psychiatrist and philosopher Karl Jaspers called ‘‘ Time-axes,'’ designating there- 
by those periods in the evolution of nations when modern humanism and culture 
began to flower—Asiatic cultures invaded Europe, they brought with them on the 
hacks of their horses the rare gift of rugs. 
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The rug thus attained a sovereign position among the domestic articles used by 
man. Originally the rug was used to cover cold damp floors; later it became a curtain 
over windows and walls or a hanging to conceal the entrance to a room. Used as 
tapestries, rugs were indeed a blessing to feudal lords, who bedecked themselves like 
playing-card kings and queens and drank from solid gold goblets, yet shivered 
with fever and chills caused by the dripping walls of their castles. The rug was 
pillow and mantle and even a mattress for people who had nothing else to sleep on 
Piled one on top of the other, rugs were bed or sofa in the luxurious dwellings ot 
Oriental satraps. When a man, rich or poor, died, the rug he used during his life- 
time became his shroud or covered his coffin. Cut in strips, rugs lined the floors of 
long corridors, and cut in small foldable rectangles, they protected the knees of the 
believer when he said his prayers. Orientals used them as money, and in many 
countries they were the most precious gift that could be offered. The nomad hunter 
used the rug as his tent, and rugs covered the flanks of the restless mounts that bore 
the hordes of Genghis Khan over the Asiatic steppes. Folded and tied with cord, 
rugs were used as satchels by pilgrims. In palaces and churches, the rug as an orna- 
ment was often unsurpassed in sumptuousness. Along with jewels, silks, spices, 
and lovely female slaves, Oriental potentates offered gifts of priceless rugs woven by 
deft hands. Rolled up, the rug was used as a hiding place for fugitives and as a 
weapon to asphyxiate an enemy. Cleopatra, rolled up in a rug, gained access to 
Julius Caesar, and in the same fashion the last Caliph of Baghdad escaped from the 
besieged city. Multicolored rugs formed a polychrome frame for Scheherazade 
while she bewitched her Caliph for One Thousand and One Nights. 

A history of mankind might be written by studying the evolution of rugs and che 
historical role they played in the drama of nations, just as Bachofen wrote a history 
of the ancient Greeks by studying the bas-reliefs on their tombs. 

The rug is a powerful symbol of home. When an Arab street vendor rolls out a 
rug on the pavement he magically turns the spot into a home. That little square of 
many-hued fabric spread out on the sidewalk can counteract the subconscious fear 
also experienced by Western man when he passes from the security of his home to 
the insecurity of the street. It is as if the Arab had cut out a piece of the earth 
and transfigured it into a home, with the sky for a roof and the stars for lamps 

An object so intimately tied up with his life as the rug naturally impelled man 
to enhance its value by adding lovely ornamentation to its practical ends. Man 
embellished rugs with patterns and figures almost from the beginning, and onto 
these he projected those symbols of greatest importance to him, to his race, his 
country, or his times. As time passed, the rug became a magic cloth on which skillful 
fingers wove signs that imprisoned as in a magic cage the restless birds of symbols 
To decipher the symbolism in Oriental rugs is to peer into a fabulous cryptographic 
world harboring the psychologic secrets of the peoples of the ancient Orient 


MAN'S CREATION AND ITS MEANING: ON AN AUTHOR 
AND HIS UNIQUE WORK 


Surely there is nothing more important in life than understanding the meaning of 
one's work. At least once in his lifetime every man should ask himself two ques- 
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trons: What meaning is there to what I do? What does my work mean to me and 
to others? 

Human labor may be classified into the practical and the theoretical. The first 
is related to man’s immediate reality; it embraces all utilitarian and some scientific 
vccupations. These occupations—mason, geologist, physician, carpenter, physicist, 
astronomer, farmer—refer to man's present and try to consolidate or improve it 
The second group of noble occupations may focus on the past instead of the present 
These are of a theoretical type and concentrate on tasks that at first sight may seem 
to be foreign to man's urgent needs. Among these are the research scientist, who is 
concerned with abstract questions (just as the physician is concerned with concrete 
questions ), the historian, the sociologist, the mathematician, and the collector and 
preserver of rugs 

To be interested in rugs and to make of them one's iifework, one has to be a 
romantic. Only a man whose soul is open to the lyrical breezes of the universe can 
dedicate his existence to what is for so many simply an ornament or a utilitarian 
object. Every occupation is preceded by a preoccupation. Hence I was intrigued 
some time ago with The Hidden Language of Oriental Rugs,* by Harry Raphaclian, a man 
whose preoccupation and occupation have happily blended. For this book I had 
the pleasure of writing a short introduction on the subject of symbolism in modern 
psychology, and ever since then I have been interested in symbols on Oriental 
rugs. 

Harry Raphaelian has lived almost half a century among rugs, collecting them, 
exchanging them, preserving them, studying them, and finally-—this was the purpose 
of his unique book—glorifying them. Not satisfied with pointing out to the world 
the beauty of rugs, he imparted dignity to them by showing their psychologic value 
and their usefulness as instruments of historical research. He changed the rug from 
a merely decorative object to a scholarly book containing fragments of the soul of 
the peoples who wove the polychrome fabrics 

His book introduces us to a strange, dreamlike world. The horizon of Oriental 
history opens like a fan before us. The geographicohistorical belt whence came the 
loveliest Oriental rugs includes Turkey, Asia Minor, the Caucasus, Persia, the old 
Ottoman Empire, China, Turkestan, India, and Tibet. (It would be interesting to 
study why this ‘‘rug culture’’ concentrated around the waist of the planet. Such 
study would no doubt supply the key to the psychologic motivations behind the 
desire of these people to immortalize themselves in the art of rugs. ) 

The history of rugs has lent itself too much to the anecdotal and the adjectival 
and too little to the basically substantive. 

It is possible to understand the gigantic leap from rustic rugs fashioned from 
Mesopotamian straw to the ‘Spring and Summer Rug,’ 84 square feet large, that 
decorated the Royal Palace of Ctesiphon in Khusraw near Baghdad. This rug, made 
of silk, gold, silver, and precious stones, symbolized might and power to the visitor, 
and ostentation and relaxation to the monarch. Not only its fabulous value—which 
today would be over 200 million dollars—but also its exquisite beauty inspired 


* Anatol Sivas Publication, 1953, 230 pp 


PSYCHOLOGY OF SYMBOLISM IN ORIENTAL RUGS Varti-lbdfiez 655 


Persian art in the centuries that followed. It is possible to understand the sharp 
contrast between the magnificence typical of Oriental rugs and the simplicity and 
sobriety of the sixteenth century Spanish woolen rugs from Alpujarras, and to 
understand why in periods of abundance and prosperity the opulent rug was pre- 
ferred to the austere rug of lean years. But to this day no one has delved into the 
meaning of the symbols depicted in rugs. To descend into the rich mine of the 
symbolism of Oriental rugs and to bring the treasures of meaning out into the sun 
of our modern knowledge is the purpose of Harry Raphaclian's book. 

To read through the pages of that book is to enter a palace with huge chambers 
representing the countries of the world, chambers reached through the long dark 
corridors of time. Fortunately, the author walks in front of us on this expedition 
through the night of centuries, opening windows and turning on lights. Under the 
spell of his word and the light of his torch, the figures on tapestries and rugs come to 
life, whisper to the reader, and open up a psychologic chest until now sealed. The 
author reveals by word and image—his word is simple and instructive, his image, 
brilliant and evocative—an exotic world palpitating with enigma and promise. He 
reveals the principal groups of symbols which century after century have preoccupied 
man. The author—born in Sivas, Anatolia, the fabulous land mentioned by Marco 
Polo in his Travels—presents enough material to write a history of the Orient based 
on the study of its textile symbols. 


THE PSYCHOLOGIC ORIGIN OF SYMBOLS 


A symbol is not a rigid immutable entity, but something flexible that changes 
according to time and place, although preserving its basic emotional charge. 


However important the individual analysis of a symbol may be, it is even more 
important to study it in correlation with other symbols and with the same symbol! 
in other places and times. 

Primitive man, who suffered from cosmic loneliness and confused the laws of his 
thought with those of Nature, created a means of communications and a technique 
to try to dominate demons and show his submission to the gods of the universe. 

In his ignorance, primitive man ascribed the laws of Nature to superior beings 
demons and gods. Fearful of these invisible powers, he devised means to fight them 
and to appease them. Thus man passed from the creation of myths to the rituals of 
magic. Especially impressed by the sun, the moon, and the stars, man's most primt- 
tive myths and symbols and even religions are of solar essence. The biography of 
every great Oriental religious reformer recounts the birth, apogee, and death of the 
prophet-god, apostle, or Messiah, that is to say, the dawn, high noon, and setting 
of the sun on its tourse from east to west. The sun is symbolized by the inner light 
and the mystic halo of the great religious reformers. 

Everything related to the sun represents what is conscious and above the surface, 
and everything connected with the moon and stars represents what is submerged in 
the unconscious. The ancient symbols of tree, cross, and snake were at first identical 
with the symbol of the sun saving humanity after the Flood, since they represented 
the same images of death, salvation, and resurrection. The snake and the tree come 
to life in the spring and take on new skin and leaves, respectively. Paradise contained 
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the tree of life, later symbolized by Christ on the cross; that is, the ideas of death and 
salvation, since the original sin was committed in the Garden of Eden. The deluge 
was meant to punish man, but the sun shone over the waters and saved him, just as 
Christ rose from the dead to save man. 

With each myth there was born the magic rite capable of establishing ritual 
communication with gods and demons. That similarity of all primitive myths stems 
from the fact that their symbolism is born from the secret or latent experiences of 
man. One might draw up a map of primitive symbolism throughout the world, 
and its psychologic cartography would reveal that the conception of the world 
entertained by all peoples was identical. 

With the passage of time, people forgot the meanings of their mystic symbols, 
but their individual associations of ideas and dreams still maintain their correspond- 
ence with the collective symbols and myths of mankind. That is why the study of 
symbols is so valuable to the psychiatrist and the historian. Through symbols we 
can delve into the deepest strata of the human soul, depths to which we would 
otherwise have no access. 

An original if simplistic interpretation of some of the symbolic images observed 
in ancient art, especially in tapestries and rugs, is that offered by the anthropologist 
Edmund Dacque, who said that giants, hippogriffs, fairies, and fantastic animals 
really existed, and that primitive man was terrorized for thousands of years by the 
strange world about him. When those fabulous creatures disappeared, the psychic 
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trauma, the scar left on man’s mind, was so deep chat 1n order to liberate himself man 
created symbolic images—the dragon, the giant, witches—-representative of those 
very same past terrors. If plumed serpents, winged bulls, hippogriffs and dragons, 
gnomes and fairies existed, the influence of alcohol or of a psychosis would be enough 
for modern man to establish contact again—in his delirium, hallucinations, or dreams 

with those evil legions, which took refuge in his unconscious when they dis 
appeared from the face of the earth. 

But this fantastic photographic interpretation by Dacque of primitive symbolism 
cannot compare with the study of symbolism as it stemmed from primitive magic 
and religions, in which men wished to dominate demoniac powers through magic 
rituals or invocation, or to submit to beneficent deities through religious rituals and 
the cajoling influence of prayer. Magic was a way of conquering; prayer was a way 
of submitting. Magic was aggressive; religion was defensive. 

Gradually man created religions of fertility to overcome his fear of loneliness and 
religions of mystery to overcome his fear of death. Thus he abandoned his earlier 
worship of demons. The fertility religions overcame loncliness by glorifying the 
idea of reproduction as symbolized by harvest festivals and the worship of Mother 
Earth. The mystery religions provided spiritual refuge for man desiring to attain 
immortality, and produced the rituals celebrated in the Eleusinian temples. 


THE PSYCHOLOGY OF ANIMALS THAT NEVER WERE 


Later, magic evolved and became the individual ritual of the neurotic, while 
religion changed into collective neurosis. But there still remained some of the 
individual fears, and these were projected as animal symbols. 

The bird became a phallic symbol, just as the peacock became the symbol of death. 
The horse, which found its maximum symbolic expression in the Greek centaur—— as 
savage as Eurythion or as beneficent as Chiron-——was the archetype of sexual power 
It originated in Thessaly, where the idea of the hunter of bulls who loved his horse 
and the idea of the horse itself were fused into one symbol. Bulls, goats, and insects 
symbolized the primitive passions in Egyptian mythology. In the cult of Ishtar, 
Siva rode on a bull and symbolized death; Imdra rode an elephant and symbolized 
rain and thunder. The fish was the symbol of the Saviour (his Greek name was an 
acrostic of the words designating ‘Jesus Christ Son of the God Saviour’’); the boat 
was the symbol of the Church on the sea of life. The lion also was the symbol of 
Christ, ‘‘ Lion of the tribe of Judah’’ (Revelation 5). 

These fabulous animals, which never existed except in peoples’ imaginations, 
make up one of the most interesting groups of symbols in Oriental rugs. Many of 
these animals belong to the beginning of mankind, and in many instances were 
created in an attempt to explain the inexplicable in the universe. Later, the Assyrian 
priests, who from the peak of lofty hills scrutinized the stars, projected into the 
heavenly constellations the figures of the animals —goats, fishes, scorpions—that 
inhabited their fancies 

Fantastic animals do not appear only on rugs. Greek plates of the Corinthian 
period (600 .c.) show terrible creatures with three heads--in front they are lions, 
in back, serpents, and in the middle, goats. These were the enemies against which 
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Greek heroes pitted their strength. We have already mentioned the centaur, half 
man, half horse, which six centuries before Christ symbolized for the Greeks the 
savage aspect of man. Two thousand years before Christ there existed sphinxes 

the ancient Egyptian symbol of royal power—with a human head, usually resembling 
some Pharaoh, and with the body of a lion to indicate the strength of royalty. 
When they reached Greece almost fifteen centuries later, these sphinxes were no 
longer royal symbols. Winged horses, which nine centuries before our era stood 
watch over the doors of the ancient Assyrian palaces to prevent the entrance of evil 
spirits, gave rise to Pegasus, the winged horse that the Greek hero Bellerophon broke 
in with a magic bridle. These effigies were immortalized in the Greek vases of 
Campania in the fourteenth century a.p., and later in the winged lion of Venice, the 


zi 


Eastern Caucasus Dragon Carpet, Kuba Region, end of sixteenth century. Flanking the medial line are 
highly conventionalized dragons, khilins, and phoenix fighting. The serrated hands dividing the field 
are decorated with ducks, phoenix, and heavy blossoms 

The carpet displays austerity, seizing power, robust color, forceful silhoucttes 
savage contours of the Caucasus Mountains seem to be transmuted directly into the design 
display a violent and ingenious unexpectedness, the product not of a tame or civilized fancy, but rather of 
some powerful foreign world. 


The vast grandeur and 
The patterns 
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Northwest Persia Garden Carpet, cightcenth century. In the center is a canal indicated by zigzag bluc 
lines on a deep crimson ground with side canals of similar pattern. The rest of the ficld is divided into 
squares containing conventionalized flowers and trees in rose, ivory, green, and light blue. These beds 
are surrounded by similar floral devices. The border consists of a strong reciprocal between two white 
guard strips with blocklike leaves on straight stems. 

It is generally thought that patterns such as these represent a continuation of the famous Spring and 
Summer Rug of Khusraw. The garden, in Persian life, was a source of joy and comfort in a land of brilliant 
light, frequent heat, and much aridity—it has always been a symbol for Paradise. The carpet shows the 
usual plan of Persian gardens even today—formal beds divided by water courses 


symbol of Saint Mark, patron saint of that romantic city. In the Middle Ages the 
hippogriff appeared in church architecture with the head and wings of an eagle, to 
indicate the power of the Church in heaven, and a lion's body, to denote its strength 
on earth. Fantastic birds like the Chinese féng-huang, which appeared only in times 
of peace and prosperity, still seem to beat their wings on the polychrome woodcuts 
of the Ming dynasty. Another fabulous animal was the chi-lin of Chinese bronzes. 
It has a stag's body, horse's hooves, and the tail of an ox, and it treads delicately to 
avoid crushing the grass and insects. In Japan, this animal was called lirin, and 
alongside it were placed sea serpents, hydras, griffins, and especially unicorns and 
dragons. 

The unicorn was a graceful beast with the body of a horse, the hooves of a stag, 
the tail of a lion, and a single horn protruding from its forehead like a petrified 
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sprout. During the Middle Ages, it was the symbol of purity and tenderness. Bronze 
unicorns pouring forth holy water may still be seen in old churches. Flemish 
tapestries of the fifteenth century depicted the hunt with hounds of the unicorn, “that 
austere and noble animal"’ of blond mane, but only the pure hands of a virgin could 
overcome it. Later, medieval folklore changed the unicorn into the symbol of 
Christ, the virgin-huntress became an emblem of the Virgin Mary, while the chase 
became the allegory of Christ's passion. The legend of the unicorn, mentioned as 
far back as Pliny, was born in the Orient, where it was considered the spirit of the 
earth, just as the dragon was the spirit of the air and the phoenix the spirit of fire 
The pointed polished horn of the unicorn was a universal panacea. Only four 
centuries ago it still brought a high price in Dresden, although it was probably only 
a piece of ivory endowed with curative powers by the faith of the times. The power 
of the unicorn's horn against poisons derived from its being the symbol of Chris- 
tianity, the emblem of mystical purity, capable of disintoxicating souls and specific 
poisons. At the same time, its prolific magic powers (it was the symbol of the 
Earth, the Mother of all living things) conciliated the attributes of virginity and 
fertility 

Even betore the unicorn, the dragon, another favorite symbol in Oriental rugs, 
appeared in folklore. Of this, G. K. Chesterton said, ‘The dragon is certainly the 
most cosmopolitan of all impossibilities.." Many years later, still fascinated by 
fantastic animals, Chesterton, out in the country, drew with colored chalk the sou! 
of a cow: "’. and the soul was all purple and silver and had seven horns and the mystery 
which all beasts carry in them.’ 

In China, dragons were considered friendly animals; in other places, they were 
symbols of Satan. Some inhabited the sky and ruled the winds and the rain. In all 
mythologies the flying dragon, the carth-dragon, and the fire-dragon were the basic 
elements of myths, fables, and legends. Today, in children's fancies as well as in 
the nightmares of adults and the deliriums of psychotics, the dragon still is the symbo! 
of man's greatest fears. In weaving dragons into rugs, man perhaps tried to come to 
terms with them by offering them artistic tribute as well as shelter in his home, 
and perhaps subconsciously he also allowed himself the pleasure of stepping on the 
effigy of the much feared animal. 

Primitive animism and Oriental rugs are full of these theriomorphic symbols, 
which can be explained psychologically by the fact that man at once loved, hated, 
and feared the animals with which he lived, and in order to express his emotional 
ambivalence with regard to these animals, he projected into symbols this complex 
of contradictory emotions. 


THE SYMBOLISM IN RUGS BASIS FOR A NEW 


PSYCHOLOGIC HISTORY OF MAN 


Behind every symbol there is a real fact disguised or hidden. Symbols are closely 
allied to myths, and it is well known that myths are born historically at moments 
of national peril, when the imagination of men is fired. Excavations in Crete, 
Mycenae, and Troy have revealed that Greek myths symbolized the struggles that 
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took place 3000 years ago between the old Minoan civilization of the South and the 
invaders from the North. The myths, such as the minotaur, adorning many Orienta! 
rugs in the form of symbols were developed in a similar manner. The bull was 
Crete’s national symbol, and the palace of Cnossus—in which the image of the bul! 
was everywhere-—was its labyrinth. The Athenians represented the bull symbol: 
cally as a cruel monster which every seven years demanded a tribute of fine young men 
and beautiful maidens. In truth, the bull was the symbolic projection of the fact 
that for many years the Cretans demanded tribute from the Athenians. The myth 
of the Argonauts represented symbolically the effort of the invaders from the North 
to colonize the area up to the Black Sea, after the destruction of the Mycenaean 
civilization of Troy. 

Dreams today are the myths of the individual, just as myths were the dreams of 
peoples. The human being is essentially a creator of images. Most animals pro 
ceed by instinct, and action follows perception automatically. But in man, per 
ception is not immediately transformed into reaction. With man some time inter 
venes during which selection is made, and at such time our images, ideas, and symbols 
take shape. Our frustrated desires, our unfulfilled dreams, what we love and what 
we hate, everything that is of importance in our mind we project in the form of 
symbols that eventually find their way into works of art and decorative objects, 
especially objects that play, as rugs do, an important part in the history of mankind 

By integrating the symbols, one could explain why the favorite motif on Persian 
rugs is the garden; why birds, peacocks, human figures, and bright colors are omnt- 
present on Turkish rugs; why the Tartars loved browns and purples; why the Chinesc 
preferred blues and yellows, the Persians, red-browns and dark blues. One could 
correlate these symbols with historical periods and trace the geographic profile of 
each country, and interpret them not only in the light of the psychology of a spe- 
cific nation and its time, but in relation to similar symbols at other times, keeping 
in mind the different meanings of the same symbols in different countries. The 
result would be a history of nations in the light of their symbols, a history in which 
the rug would play a unique role in revealing the deepest strata of the popular soul 

After all, the fingers that wove every rug were propelled by a brain bathed by 
the historicultural currents of a given period and a specific country. The symbol 
that the artisan’s hands wove into the rug was the projection not only of his sub- 
conscious motives, but also of those of his people and of his time. The rug thus 
became a blackboard on which a people wrote its secret dream life in the cabalistic 
language of symbols. 

If all the rugs produced by any one country throughout its entire history were 
put together, they would make up the multicolored pages of a fabulous book con 
taining the unwritten story of its fears, loves, hates, ideals, frustrations, and ambi- 
tions. All together the rugs produced in the entire world at a given period would, 
like magic stained-glass windows, reveal the differences and affinities between their 
symbols, and would trace a polychrome map of the human unconscious as projected 
on the screen of History. 
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(i INTERNATIONAL CLINICAL NEWSLETTER 


NEW ANTIBIOTICS TO BE ANNOUNCED. 156 papers by leading 
investigators will be presented at the Fourth Annual 
Symposium on Antibiotics, sponsored by the Division of 
Antibiotics, U. S. Dept. of Health, Education, and Welfare, 
in collaboration with the journals, Antibiotics & Chemo- 
therapy and Antibiotic Medicine & Clinical Therapy, on 
October 17, 18, and 19, 1956, at the Willard Hotel in 
Washington, D. C. Also, Panel Discussions on the following 
topics will take place: "Antibiotics in Intestinal 
Antisepsis," "Susceptibility of Microorganisms to Anti- 
biotics Isolated From Hospitalized and Nonhospitalized 
Persons," and "Present Status of Antibiotics in the 
Preservation of Food." Besides papers announcing new 
antibiotics, there will be other studies on laboratory 
research work, clinical application of antibiotics, 

and the use of antibiotics in food preservation. All 

those interested are invited to attend this meeting. 


RESEARCH AWARDS. Applications by research investigators for 
support of studies in or related to the cardiovascular field 
are now being accepted by the American Heart Association. 
The awards would be for the fiscal year beginning July 1, 
1957. Further information is available from the Medical 
Director, American Heart Association, 44 East 23rd Street, 
New York City 10. 


BARBITURATE POISONING THERAPY. Hemodialysis has been found 
to be an effective treatment for acute intoxication by bar- 
biturates such as phenobarbital and pentobarbital. Twenty- 
six patients were studied, 8 of whom were treated with a 
Kolff hemodialyzer. The higher the initial concentration 
of barbiturate in the blood, the greater was the rate of 
removal, the efficiency of the hemodialysis improving as the 
patient's clinical condition improved.' 


ARTERIAL VASODILATOR. A new drug called azapetine (Ilidar) 
has been found effective in the treatment of patients with 
peripheral vascular diseases by relieving spasm and blocking 
arteries. Azapetine can be administered orally or intra- 
venously’* 

PEDIATRIC ALLERGY. A postgraduate course in pediatric 


allergy will be held at the New York Medical College, Flower 
and Fifth Avenue Hospitals, under the direction of Bret 


Ratner, Professor of Clinical Pediatrics and Associate Pro- 
fessor of Immunology, Nov. 7, 1956, to May 29, 1957 (30 
sessions), on Wednesdays, 9 A.M. to 4 P.M. Further infor- 
mation may be obtained from the Office of the Dean, New York 
Medical College, Fifth Avenue at 106th Street, New York City 
29. A research fellowship in pediatric allergy is also 
available. Application should be made immediately. 


NEW HEART STETHOSCOPE. At Philadelphia General Hospital 
a new stethoscope has been introduced that is inserted 
directly into the heart. It consists of a tiny barium 
titanate crystal mounted on the tip of a heart catheter. 
The crystal converts the heart sounds into electric 
pulsations, which are then reconverted into sound. 


WORLD MEDICAL ASSOCIATION MEETS. The opening plenary 
session of the Tenth General Assembly of the World 
Medical Association will convene in Havana on Oct. 10, 
1956, Cuban Independence Day. Sessions will continue 
through Oct. 14. 


USE OF RADIOISOTOPES. The special training division of the 
Oak Ridge Institute of Nuclear Studies is offering a four 
week course in the techniques of using radioisotopes 
beginning on Oct. 22, 1956, on Jan. 7, 1957, and on 

Feb. 4, 1957. For information, contact the Special 
Training Division, Oak Ridge Institute of Nuclear Studies, 
P.O. Box 117, Oak Ridge, Tenn. 


PUBLIC HEALTH ASSOCIATION MEETING. Progress in preventing 
health hazards and diseases, ranging from highway accidents 
to the common cold, will be reviewed by more than 4000 
public health specialists in 81 sessions at the 84th 

annual meeting of the American Public Heaith Association 
and meetings of 40 related organizations in the Atlantic 
City Convention Hall, November 12 to 16. Further informa- 
tion may be obtained from Reginald M. Atwater, M.D., 
executive secretary, American Public Health Association, 
1790 Broadway, New York City 19. 


DERMATOLOGICAL ASSOCIATION AWARDS. The American Derma- 
tological Association is offering a series of awards for 
the best essays submitted for original work, not previ- 
ously published, relating to some fundamental aspect of 
dermatology or syphilology. The cash awards will range 
from $500 to $200. For information write to J. Lamar 
Callaway, secretary, American Dermatological Association, 
Duke Hospital, Durham, N. C. 
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EDITORIAL SURVEY 


Genesis of Cancer 


It is the merit of present-day science that the old divisions between physics, 
chemistry, biology, and medicine have largely disappeared. In the realm of living 
organisms, the hyphenated scientist is the man at the helm, as in bio-physics, bio 
chemistry, bio-clectricity, et al. 

The latest synthesis of several sciences is in the theory of Professor Otto Warburg, 
Nobel laureate and distinguished director of the Max Planck Institute for Cell 
Physiology, that the genesis of all cancerous growth lies in a disturbance of a cell's 
energy supply. Briefly, the main points in the theory! are that cells obtain their 
energy through cither respiration or fermentation. When respiratory mechanisms 
in a cell are severely damaged, through a variety of mechanical or chemical means, 
the cell is obliged to resort to fermentation to remain alive. It manages to do this 
but only at the cost of losing some of its power of differentiation. In time, damaged 
cells continue to live and multiply, but only as a mass of shapeless undifferentiated 
tissue, commonly called a cancerous growth. 

That cancerous processes originate in some irreversible biologic change in a cell, 
caused by an exogenous or endogenous “‘stress'' in the cell's normal metabolism, is 
a thesis now widely accepted, although the viral origin of cancer still has many 
distinguished proponents. The stress may be mechanical irritation, as in the case 
of lungs exposed to injurious aerosols. It can be chemical, as shown in the high 
incidence of lung cancer among persons exposed to hydrocarbon or arsenical fumes.* 
And, of course, the relationship between various forms of radiation and cancerous 
growth is fairly solidly established. 

More recently, Satterlee’ lent support to the Warburgian choice of arsenical com 
pounds as carcinogenic factors by a study of arsenic in tobacco products and polluted 
city air. A disturbing revelation is that the arsenic content of American tobacco 
cigarettes increased in 20 years from an average of 12.6 ug./cigarette in 1932 to 42 wg. 
in 1950-1951, or more than 300 per cent; during that time cigarette consumption in 
the United States rose also by 300 per cent. Satterlee compares the rise in the arsenic 
content of cigarettes with an increase in the death rate from lung cancer in males by 
600 per cent during the period under review. We have long been suspicious of 
correlated statistics of this nature, but the facts must be set down nevertheless. 

The arsenic in tobacco (not confined to cigarettes) comes from many years of using 
arsenical compounds as pesticides in the tobacco-growing areas. Although these 
were banned in 1946, and organic pesticides substituted, the soil of tobacco planta- 
tions continues to hold residues of arsenate of lead, which release arsenic in soluble 
form to be absorbed by tobacco plant roots. Similarly, the expansion of industrial 
and chemical manufacture has pumped increased quantities of arsenical compounds 


* Professor Warburg's thesis selects arsenious acid as a basic example of a ‘‘strong specific respiratory 


poison 


4 


into the atmosphere. Further investigation of these two clements in carcinogenesis, 
as Satterlee emphasizes, is urgently needed. 

Taking a broader view of the problem of carcinogenesis, it is quite understandable 
that any form of injury to a cell must be a severe challenge to that primitive organ- 
ism's will to survive. As the French saying has it: cet animal n'est pas méchant, quand 
on l'attaque, il se défend. \f certain mitochondria in a cell are injured, the cell ts 
entirely justified in attempting to survive with what equipment is left to it. 

One question in the Warburgian theory is whether in fact damage to mitochondria 
in one cell is genetically transmitted to the mitochondria of the daughter cells, in 
other words, how far an irreversible process can become hereditary. Another ques- 
tion is whether the observed differences between respiration and fermentation in 
lower forms of life, such as yeast cells, can be correlated with the cell life of warm- 
blooded animals. Answers to such questions will require many more difficult expert- 
mental procedures before they become definitive. It should be noted in passing that 
Professor Warburg has launched several other startling theories in the past which, 
in time, were proved to be experimental fact. 

For the practicing physician, these theories and studies may prove to be a shade 
too academic, insofar as relations with patients are concerned. It is no consolation 
to relatives of cancer-stricken patients to be told that the malignant growth may be 
the result of arsenic inhaled 30 years previously. The variety of insults that may, 
according to the Warburgian theory, cause irreversible and hereditary damage to a 
cell is enormous. To protect himself from them all, a human being would have to 
become a cocoon, sedulously sheltered from all the ‘slings and arrows’ of modern 
life. 


Whatever the physicochemical origin of cancerous growths may be, it 1s heartening 
that so many skilled researchers and clinicians are still concentrating on the therapy 
of cancer. The Warburgian theory, if it is proved correct, may satisfy man’s eternal 
curiosity about life and death; it will still be left to the physician's devotion and 
skill to prolong life and cheat death 
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This section of General Practice Clinics features reports on papers 
delivered at current medical meetings in the United States and abroad. 


Intensive Recreational Activity in Treatment of 
Schizophrenic Patients 


Presented by MARTIN W. MEYER, ED. D., before the American Association 
for Health, Physical Education and Recreation, Chicago, Ill., March 24 
30, 1956. 


Three hours of intensive recreational activities five days a week over a period of 
six months had significantly improved the behavior of long-term chronic schizo- 
phrenic patients at the Montrose, New York, Veterans Administration Hospital 
The patients had been hospitalized from 3 to 28 years and they ranged in age from 29 
to 62 years. They were selected from a group of 202 idlers and sitters among the 
hospital population and were matched in sets of 3, according to age, length of stay 
in the hospital, and rating on the Montrose behavior rating scale. One group of 
20 patients participated in activities like those they engaged in prior to illness, a 
second group participated in activities new to their experience, while a third group 
was used as controls in the study. After three months of recreational activity, the 
group engaging in premorbid learned activities was significantly better than the 
second group, but after six months, the difference was no longer significant. A 
follow-up study is now being made combining recreation and occupational therapy 


Clinical Aspects of Collagen Diseases 


Presented by rayMonpD w. srust (Philadelphia General Hospital ) before 
the Philadelphia General Hospital Medical Division, Philadelphia, Pa., 
March 15, 1956. 


Collagen diseases include lupus erythematosus, rheumatoid arthritis, rheumatic 
tever, scleroderma, dermatomyositis, thrombotic thrombocytopenia, African col- 
lagenosis, and possibly several other rarer diseases. The pathology consists of alter- 
ation of the collagen fibers of the connective tissue. Signs and symptoms of these 
diseases have certain things in common. There are obscure, vague symptoms occur- 
ring in many parts of the body, frequently affecting the serous cavities. Microscopic 
or gross hematuria may be present. Fever, headache, malaise, weakness, pulmonary 
signs, such as shortness of breath, and gastrointestinal signs, such as anorexia, are 
found. There seems to be both progression of the disease and recovery superimposed 
on each other, causing these various signs and symptoms. 
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Acute lupus erythematosus ts usually found in young adult white women but has 
been found by us in Negro women also and in white and Negro men. Symptoms are 
malaise, arthralgia, pleuritis, skin eruption, and edema. The butterfly lesion across 
the nose is not always seen. Cardiovascular phenomena include a friction rub, 
arrhythmias, and Raynaud's phenomenon, and occasionally the picture is typical of 
subacute bacterial endocarditis of the atypical verrucous or Libman-Sacks nature 
All sorts of skin lesions may be found. The laboratory tests show red blood cells and 
casts in the urine. Leukopenia from 2000 to 5000 white blood cells/cu. mm. is fre- 
quently found, with mild anemia, an increased sedimentation rate, an increased 
serum protein with a reversed albumin-globulin ratio, and lupus erythematosus cells 
in the bone marrow. These cells are leukocytes that have phagocytized the products 
of the breakdown of the diseased nuclei of other leukocytes. 

Polyarteritis is found in the medium-sized veins and arteries, usually in the media! 
coat. The symptoms are extremely varied because any artery or vein may be involved 
The patient's age usually ranges from 20 to 40 years, although polyarteritis has been 
recorded from the age of 10 days to 77 years. There are six main signs: leukocytosis, 
eosinophilia, albuminuria with casts and red blood cells, abdominal pain, hyper 
tension, and purpura with nodules. This is believed to be an allergic disease because 
of the eosinophilia, and it can be experimentally produced in laboratory animals by 
means of a sensitivity reaction. Diagnosis is difficult because of the extreme number 
of symptoms, which are frequently due to evidences of healing and progressive 
disease occurring at the same time. Definitive diagnosis is by skin or muscle biopsy 
and the finding of typical pathologic lesions. 

Scleroderma may be of two types, focal or diffuse. Acrosclerosis 1s associated with 
Raynaud's phenomenon. Later in the disease, visceral involvement occurs, The 
focal type is usually benign. In the diffuse type the skin becomes tight, the facies 
are drawn into a mask by this tightness, and there are paresthesias and decreased 
sensation. Dyspnea occurs from lung and heart involvement. Universal calcification 
is found in this disease (the Thibierge-Weissenbach syndrome) more than in other 
collagen diseases. The carly case may be characterized only by Raynaud's phe 
nomenon with other vague symptoms. 

The onset of dermatomyositis usually follows an upper respiratory tract infection 
It shows arthralgia, purpura, and dysphagia. Scleroderma may be associated. The 
skeletal muscles are chiefly involved, but eventually the cardiac muscle becomes 
involved, leading to death. There is a 50 per cent mortality. Muscle contractures 
and weakness lead to progressive weakness. Early diagnosis is made by biopsy of 
muscle and by blood smears. The triad of edema, a skin rash, and muscle changes 1s 
diagnostic. 

Thrombotic thrombocytopenia basically is a vascular lesion with the subintima! 
area being involved rather than the media. In the acute stages, thrombocytopenic 
purpura is found with hemolytic anemia. Changing neurologic signs occur. The 
subacute stage shows a slower onset of the same signs. Both of these types are fatal. 
The age of onset ranges from 6 to 69 years and may be associated with other collagen 
diseases. Symptoms include chilliness due to the anemia, weight loss, abdominal! 
pain, cutaneous lesions due to the purpura, epistaxis, and, most important, neurologic 
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signs of any kind. There are few cardiac symptoms. Pallor is present. The liver 
and spleen are enlarged, and there may be jaundice. Laboratory tests show a positive 
Rumpel-Leede test; the direct Coombs test is negative. Retinal changes may be 
found, such as hemorrhage and exudates. Diagnosis is made in the presence of a 
normocytic anemia with an increased sedimentation rate and neurologic signs. The 
lupus erythematosus test is negative. A false positive serologic test for syphilis 
may occur with this disease. It is usually fatal in six months 


Mode of Action of the Mercurial Diuretics 


Presented by ropert rv. pirts (Cornell University School of Medicine, 
New York, N. Y.) before the Boston City Hospital House Officers’ 
Association, Boston City Hospital, March 14, 1956 


All the organic mercurial diuretics in common use are compounds with a termina! 
mercury linkage and a 2-methoxy group. They are administered as their thioglyco- 
late or theophylline derivative. These derivatives reduce local pain, reduce cardio 
toxicity, and speed absorption. For the first 10 years after their clinical introduction, 
it was believed that mercurial diuretics work by mobilizing peripheral tissue fluid. 
It was not until Bartram’s classic experiment that it was appreciated that the site of 
action is in the kidney. This experiment proved three points: mercurial diuretics 
act directly on the kidney; they are fixed in renal tissue and have a prolonged effect; 
and in high dosage, they can cause renal damage and renal shutdown. The mer- 
curial diuretics exert their action by blocking a limited fraction of reabsorption of 
salt by the kidney tubules. When a normal dose of a mercurial diuretic is injected, 
sodium excretion and urine flow increase promptly, and sodium and chloride re- 
absorption is decreased to about 83 per cent of normal at the peak of the diuresis 
The significant factor is the blocking of the reabsorption of sodium and chloride 
Brodsky demonstrated that diuresis is produced by the excretion of ions that pull 
water with them. The greater the excretion of ions, the greater the excretion of 
water. 

The minimal toxic dose of mercury produces lesions of the distal third of the 
proximal convoluted tubules. Larger doses damage the entire kidney tubule. Mer- 
cury is concentrated in the kidney cortex in far greater concentration than in any 
other tissue. Using radioactive mercury, the concentration with a normal diuresing 
dose of a tagged organic mercurial diuretic in the renal cortex of dogs was found to 
be slightly less than 10-* moles. Mercury in these concentrations is known to block 
sulfhydryl groups of certain enzymes. During the height of diuresis in dogs, plugs 
were cut from the kidney and measured for radioactivity, using mercury-tagged 
chlormerodrin. The maximum concentration was found in the cortex; it decreased 
rapidly in the medulla, and there was practically no activity in the papilla. In the 
final analysis, it is still unknown what enzyme systems are affected or in which 
portion of the tubules the diuretics act. 

According to Miller, chlormerodrin, as well as the other mercurial diuretics, 1s 
excreted rapidly in the urine, in combination with either cysteine or acetyl-cysteine 
The diuretics are eliminated by tubular excretion. Mercury clearance reaches a 
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maximum at the peak of diuresis. This clearance 1s approximately one-half the 
filtration rate. When 2,3-dimercaptopropanol (BAL) is given, the renal clearance 
jumps to about three times the filtration rate, and the diuresis promptly stops. 
BAL liberates the mercurial from its combination in the renal tubule, and it is ex- 
creted in the urine. When mercurial diuretics are injected intravenously, almost 
50 per cent of the diuretic may be removed from the plasma by the lungs in the 
first circulation of the blood through that tissue. It is later fed back into the blood 
to be fixed in large part in the kidney cortex 


New Antibiotic Concepts 


Presented by MAXWELL FINLAND (Harvard University School of Medi- 
cine) before the Cambridge City Hospital, Cambridge, Mass., March 15, 
1956. 


It is best co refer to the group of agents that work directly on bacteria and not on 
the individual's defense- or antibody-producing mechanisms as antimicrobial rather 
than antibiotic drugs. There are two groups of antimicrobial agents: chemical 
agents, which are synthesized chemicals, and antibiotics, which are, at least in the 
first instance, made by higher bacteria or molds. Sulfa drugs were not the first but 
the most important group of antimicrobial drugs. Next came penicillin, which 
handled infection more readily than the sulfonamides and almost completely re 
placed them, except in special circumstances, such as urinary tract infections. 

Meningococci and gonococci, both gram-negative, were first successfully managed 
with sulfonamides. Then the gonococci began to respond less readily to these com 
pounds. On the other hand, meningococci remained very highly susceptible to any 
sulfonamide drug, especially sulfadiazine. This is one case where sulfonamide drugs 
were more effective than penicillin. But still, meningococci are highly susceptible 
to penicillin; penicillin does not easily penetrate the cerebrospinal barrier, and large 
doses must be used to treat meningococcal meningitis. However, as little as 0.5 
Gm. of sulfonamide may be adequate to cure the carrier state and even some infec- 
tions, although the usual doses are given in treatment of active infections. In this 
case, sulfonamides are the drugs of choice. Except for this infection, and perhaps 
bacillary dysentery, antibiotics are better for all infections. During the Korean 
war, bacillary dysentery, caused by certain strains of Flexner's bacillus, was found to 
be best treated with the tetracycline drugs. 

There is one objection to treating streptococcal infections with sulfonamide drugs, 
which is sometimes done today, namely, that they do not get rid of all the strepto- 
cocci. Therefore, persons treated with sulfonamides can subsequently spread the 
streptococci to others or reinfect themselves. Treating a streptococcal infection with 
penicillin for 7 to 10 days will usually kill all the organisms. Also, early treatment 
with penicillin will prevent septic as well as nonseptic complications, such as rheu- 
matic fever and glomerulonephritis. The type of urinary tract infection that can 
improve can be successfully treated with tetracycline, nitrofurantoin, mandelic acid, 
and sulfonamides. The other types are resistant to all forms of treatment and arc 
usually associated with some mechanical obstruction in the tract that prevents the 
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drug from getting to the organisms, or is caused by organisms that are resistant to all 
the agents. 

The question is frequently raised of whether or not the sulfonamide drugs should 
be used prophylactically. During World War II, they were found to be generally 
effective in preventing streptococcal infections. Then some strains that were re 
sistant appeared and produced serious epidemics. Streptococci types 17 and 19 were 
most commonly involved. These strains are not frequently found in the general 
population; so there is still some value in using the sulfonamides for the prophylaxis 
of rheumatic fever or streptococcal infections. The only disadvantage in the con 
tinuous use of the sulfonamide drugs is that in some persons they may cause bone 
marrow depression. Frequently, doctors use the sulfonamide drugs to treat urinary 
tract infections, once they have been controlled with a broad-spectrum antibiotic 
Once a broad-spectrum antibiotic is used, however, it is probably best to continue 
using that drug to keep the infection in control. 

Penicillin was the first antibiotic and is still the best, alchough it has a limited 
spectrum of activity. It is the best drug for all coccal infections. It has its widest 
activity against gram-positive organisms. Clostridia infections are best treated with 
penicillin, but high doses are required. Penicillin is the drug of choice for treating 
Streptococcus viridans infection; it has the advantage that large doses can be used, 
even as much as 100,000,000 units/day. No other drug can be used with such a wide 
dosage range so safely. Penicillin is still effective in treating staphylococcal in 
fections caused by susceptible strains, but they require higher doses of penicillin than 
other coccal infections and it must be used for long periods. Next to the gonococci, 
the group A hemolytic streptococci and the pneumococci are the most susceptible to 
penicillin. 

Penicillin is washed out very rapidly into the urine. 
there is a rapid high peak of concentration of the drug in the plasma 
found to form a salt with penicillin that was insoluble and, when injected, would 
release penicillin slowly. Orally, penicillin G is inactivated by acidity of the stom- 
ach, about four fifths of the activity being lost as it passes through the stomach 
Using buffered tablets and giving the preparation before meals when the acidity is 
lowest were found to decrease the amount of acid inactivation. Recently, a peni- 
cillin with an extra methyl and oxygen molecule has been found that is acid-resistant 
This is penicillin V. It is about twice as effective orally as penicillin G, but is de- 
stroyed faster when injected and therefore finds its advantage only in oral prepara- 
tions. Dibenzylethylenediamine dipenicillin G, a benzathine penicillin, has a much 
longer action than other penicillins when injected intramuscularly. Its activity 
lasts seven days to one month. In prophylactic use, where only small doses are 
needed, one injection of 600,000 to 1,200,000 units/month is adequate. The disad- 
vantage of this is that it causes local tissue damage and may cause a higher rate of 
However, to date there is no evidence that increased 


With injectable penicillin, 
Procaine was 


sensitization to penicillin. 
sensitivity is a serious drawback. The main toxic effect of penicillin is its sensitiza 
tion, which manifests itself particularly in the form of rashes and occurs most fre- 
quently in persons with an allergic history. In cases of rashes where penicillin 1s 
the drug of choice, the allergic response can often be controlled by the use of anti 
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histamines or cortisone. Deaths have resulted mostly from parenteral injections of 
repository preparation, particularly procaine penicillin. 

Streptomycin was the next major antibiotic, its main activity being against the 
tubercle bacillus and gram-negative organisms. Streptomycin is more effective in an 
alkaline medium. If the urine can be made more alkaline, streptomycin is 20 to 40 
times more effective than penicillin in treating genitourinary infections, and its 
resistance rates are also lower. The treatment of tuberculosis became the major use 
of the drug, but the disadvantage of streptomycin was that resistant organisms de 
veloped, especially in the focal type, because the drug docs not penetrate these in 
tections well. Then para-aminosalicylic acid (PAS) was found to enhance the effect 
of streptomycin and decrease the rate of development of resistant strains. Giving 
PAS with streptomycin revolutionized the treatment of tuberculosis and decreased 
the amount of streptomycin needed so that cighth nerve damage was no longer a 
problem. Next came isonicotiny! hydrazide (INH), which again revolutionized the 
treatment of tuberculosis. With INH, resistance developed rapidly, but when given 
with PAS, this was again decreased. INH and PAS given orally are the best com 
bination at present, and streptomycin is needed only in severe cases, especially 
miliary and meningeal forms. 

The next drugs were the broad-spectrum antibiotics, including chloramphenicol! 
and the tetracyclines. These are all effective against a wide spectrum of bacteria and 
some large viruses. They are all effective against rickettsia, psittacosis, atypical 
pneumonia, to a certain extent, and lymphogranuloma venereum. Rickettsial dis 
eases such as Rocky Mountain spotted fever, murine typhus, and Q fever are effec 
tively treated by the broad-spectrum antibiotics. The tetracyclines have a slightly 
greater effectiveness against the gram-positive organisms, while the gram-negative 
organisms are slightly more sensitive to chloramphenicol. 

Erythromycin is primarily effective against gram-positive bacteria.. At first, it 
attacked all strains of staphylococci against which it was tested. Now, about 15 
per cent of staphylococcal infections in most hospitals are resistant. Using certain 
combinations, such as erythromycin with chloramphenicol, reduces the number of 
resistant strains that may emerge during antibiotic treatment. The best combination 
varies in different hospitals. The tetracyclines produce gastrointestinal disturbances, 
but rarely rashes. Chloramphenicol also rarely produces rashes but may occasion- 

ally produce serious bone marrow depression. Combinations of various antibiotics 
are often helpful, but occasionally are harmful. Antagonism can be readily shown 
in the test tube, but infrequently in man. 


Sigmoidoscopy in General Practice 


Presented by KENNETH C. HUTCHIN, M.D. (Hatfield Herts, England ) before 
the Royal Society of Medicine, General Practice Section, London, Eng- 
land, March 21, 1956. 


The use of sigmoidoscopy in general practice must be extremely rare, even in con 
sulting practice it is not often used, except by proctologists. Its value is that it can 
he employed to diagnose diseases of the lower bowel long before disease can be de 
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tected radiologically. Direct vision, with biopsy if necessary, ts the best method of 
diagnosis. Cancer of the lower bowel can be diagnosed with the sigmoidoscope 
before symptoms are present. The only preparation required before sigmoidoscopy 
is that the patient should defecate. Washouts and purges alter the appearance of 
the mucous membrane, and, if used, should be given a few days before the exam- 
ination. A bowel washout may actually remove pathologic material of diagnostic 
significance, ¢.g., mucus or blood, and it may produce an inflamed and reddened 
mucous membrane. 

It is advisable for the patient's comfort not to inflate the bowel during the passage 
of the sigmoidoscope. The position of the patient is important. The true knee 
chest position should be assumed, with the chest flat on the bed and the spine arched 
downward. Then the sigmoidoscope is passed forward and slightly downward 
Once the internal sphincter is passed, the obturator is removed and the light switched 
on, The battery from an ophthalmoscope may be used as a source of light. The 
passage of the instrument is now controlled by direct vision, and it is advanced 
only along the lumen of the bowel where this can be actually seen. No force is 
applied, but the weight of the instrument is used to advance it along the bowel 

The normal mucous membrane is light pink, smooth, and glistening in the upper 
rectum and sigmoid colon, where the submucous vessels can be clearly seen. In the 
lower rectum the color is darker and the surface granular. Submucous vessels are 


not visible here 
Colored plates showing normal and pathologic sigmoidoscopic appearances were 
shown at the conclusion of the presentation 


A Biochemical Approach to the Chemotherapy of Cancer 


Presented by pr. p. w. woottey (Rockefeller Institute for Medical Re- 
search, New York, N. Y.) before the American Chemical Society, New 
York, March 14, 1956 


Chemotherapy of cancer has at times been approached trom the antimetabolite 
aspect. If we know the signs of deficiency of a product and then find a disease in 
which we have too much of the same, we try to induce a deficiency. In the chemo 
therapy of cancer, one must first see if the nutritional requirements of the cancer and 
the normal cell differ. With evolution, well differentiated organisms lose the ability 
to conduct many basic syntheses. Thus the higher animal must get its vitamins 
from its food, and antimetabolites of the vitamin precursors will not harm the host 
To find the answer to whether the cancer cell has the ability to synthesize vitamins 
unlike the normal cells, it was decided to see if vitamin By» and riboflavin were made 
by the spontaneous breast cancer tumor of the mouse. 

Mother mice long deprived of By» will not be able to provide their young, feeding 
on their milk, with By», as their stores are depleted and they cannot synthesize By» 
themselves. The offspring manifest the deficiency by a slow rate of growth. These 
mice were then compared to mother mice with identical deficient diets but with 
breast cancers. In the latter group, despite the fact that no By». was available to the 
mothers’ diet or stores, the baby mice had essentially a normal rate of growth 
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This would indicate that By is being synthesized, and the only new factor is the 
breast cancer cells. Another picce of evidence that breast cancer cells in mice can 
produce vitamin Bj» is seen in comparing the amount of By, in the ground-up car- 
casses of mice who had long been deprived of By,. Mice with cancer had a level of 
Bip twice that in nontumorous animals. With the knowledge that mice breast 
cancer cells might produce their own By, precursor analogues were then made. 
Relatively useful ones were hard to find as most analogues were quickly inactivated. 
However, when modified, activity seemed to be retained to some extent in the 
dimethyl diaminobenzene antagonists, dimethylaminophenol, and dichlorodinitro- 
sulfa. These agents were used in mice with breast cancers, the experiment running 
over relatively long periods of time. One-third were never affected. In some, how- 
ever, after three to four weeks on medication, the growth rate of the tumor began 
to slow, then stop. Sometimes, the tumor may soften and parts fall out through 
ulcerating skin. In addition to transient regression, some tumors undergo complete 
obliteration but usually appear again at a later date. In some rare cases, the mouse 
was declared completely cured, the growth having disappeared for at least five 
months. The drug was innocuous to the host, as these animals were able to maintain 
weight and even reproduce. 

Hoping to convert the transient to complete cures, intermittent therapy was tried 
on the theory that resistant mutants may occur, but this did not generally change 
the results. Perhaps giving higher doses might result in more cures. If the dose is 
reduced one-third, we get no results at all. The dose of present drugs is high, i.e., 
3 to § mg./day and is given as a poorly soluble injection. The dose of this agent 
cannot be increased. We need a stronger dose, and this can be gotten only with new 
drugs of this same type. A more active drug may enable us to cure all spontaneous 
mice breast cancers. 


Hormonal Therapy of Breast Carcinoma 


Presented by JULIAN B. HERRMANN, M.D., before the Montefiore Hospital 
Staff Conference, March 9, 1956. 


Four per cent of women eventually develop carcinoma of the breast. For operable 
carcinoma, surgery is the therapy of choice, but about 20 per cent of the patients 
have an inoperable carcinoma when first seen. Of those patients who are operable, 
about one-half are dead or are living with disease five years after mastectomy and 
only 30 per cent are living, some with disease, 10 years after surgery. Thus about 
75 per cent of the breast carcinoma patients require some form of therapy aside from 
or in addition to surgery. 

Roentgenotherapy remains the bulwark for the treatment of inoperable or ad- 
vanced disease and in general should be employed initially for soft-tissue lesions or 
discrete symptomatic osseous metastases. Widely disseminated disease requires 
hormonal therapy cither alone or in conjunction with roentgenotherapy. 

Castration, preferably surgical and otherwise roentgen castration combined with 
testosterone propionate, is the treatment of choice in menstruating women since 
about 30 to 35 per cent of mammary carcinomas are estrogen dependent and may be 
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expected to respond. There is no definite evidence that prophylactic castration, 
1.¢., at the time of mastectomy, prevents or delays recurrences or metastases, and the 
premature use of castration may deprive the patient of a valuable therapeutic aid if 
and when recurrent or metastatic disease appears. 

Androgenic hormone finds its greatest usefulness in the carly postmenopausal 
women, especially those with osscous metastases and those who have not responded 
to castration or who have relapsed following a satisfactory castration effect. Tes 
tosterone propionate is the most efficient androgen yet employed, and 300 mg. a 
week in divided doses for a total of 3.5 Gm. is the most satisfactory dosage. 

Estrogenic hormone finds its greatest usefulness in the patients who are at least 
live years postmenopause, especially those with soft-tissue metastases. A satis- 
factory estrogen is diethylstilbestrol, 5 mg. three times a day, continued as long as 
improvement is maintained. 

Adrenocortical hormone will in some cases cause regression of metastatic lesions 
but is not as effective as the previously named hormones. 

Adrenalectomy may be of value in patients who have benefited from castration 
but whose disease has become reactivated. There is no evidence at present that the 
combination of castration and adrenalectomy in menstruating women increases the 
number of patients benefited or the duration of improvement over that which could 
be expected from castration alone. Hence, in general, it is better to employ these 
modalities in sequence rather than concurrently in the women still in menstrual life. 
Adrenalectomy alone or combined with surgical castration may benefit some post 


menopausal women. 

Hypophysectomy is the most recent method of hormonal therapy, and its indi 
cations and value have yet to be established. Some investigators report about 30 
to 40 per cent of patients improved symptomatically or objectively. This is ap 
proximately the percentage of patients benefited by the other hormonal modalities 
with the exception of cortisone. 

The fundamental concept of hormonal therapy is that the disease cannot be eradi- 
cated by this form of treatment. Hence one treats the patient primarily and the 
disease secondarily. The endeavor is to keep the patient comfortable for as long 
a time as possible. For that reason, cach patient must be individualized, and the 
therapeutic procedures, whether used singly or in combination, and the sequence 
employed must be adapted to the requirements of the individual patient to obtain 
the optimal results. 


Pyuria in Infaney 


Presented by victor Fr. MARSHALL (Associate Professor of Clinical Surgery 
[Urology], Cornell University Medical College, and Attending Urolo 
gist, New York Hospital) before the Combined Sections on Pediatrics 
and Surgery, New York Academy of Medicine, February 9, 1956 


Pyuria is not a great rarity in the first two years of life; its onset after that ts 
distinctly uncommon. The cases can be divided into two types: minor and major. 
Minor pyurias result essentially from contaminations. They are more common in 
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temale infants, hence the necessity for catheterized specimens. Vaginitis may be 
the source of the pus. Minor pyuria should clear promptly within a week with such 
treatment as sulfisoxazole and local cleanliness. The urine should be checked after 
this period when the patient is believed to be well, and after six weeks to two months 
a follow-up examination should be done, even if the child is asymptomatic. A 
urinalysis and often a urine culture are called for then to determine that the infection 
is truly gone. If there is recurrence or persistence, a genitourinary check-up should 
be done and the case becomes major in type. 

The causes in major cases are the same as in adults, but there are striking differences 
in the incidence of the causative factors. Urinary tuberculosis is rare in infants but 
well known as a cause of pyuria in adults. The cancers of childhood, such as Wilms’s 
tumor, rarely produce pyuria. Calculi rarely cause pyuria in children in the United 
States. Obstruction from a malformation is overwhelmingly the most important 
cause. Urine becomes trapped and the organisms cannot escape. The kidneys may 
be destroyed by obstruction or infection alone, but these two together destroy 
rapidly—and they are usually together. 

There are many different types of obstruction. Obstruction at the ureteropelvic 
junction, a common site, is often blamed on aberrant vessels. Obstruction at the 
junction of the bladder and the ureter may possibly be due to parasympathetic dys- 
function as well as mechanical blocks. Secondary obstructions, especially in dilated 
and elongated ureters, may develop above the primary obstruction. In cases of the 
rare hypoplasia of the anterior abdominal wall, the genitourinary tract is usually 
badly affected. The obstructed ureter may become excessively long as well as dilated 
The results of surgery to correct these huge ureters are usually poor. With a ure- 
terocele there is a ballooning of the ureter into the bladder largely as a result of a 
pin-point (obstructing) orifice. Excellent results can usually be obtained by merely 
resecting the top of the protrusion, while an attempt to restore the appearance of 
normal anatomy may result in the loss of the valvelike action in the bladder wall, 
and ureteral reflux will appear. Double ureters often obstruct. Ureterocele is more 
common with double ureter. Obstructions occur at the vesical outlet comparatively 
frequently. Children with imperforate anus often have abnormal connections be- 
tween the rectum and the genitourinary tract. This is usual in males with this 
anomaly. These children often have other genitourinary anomalies. In neurogenic 
bladder, such as occurs with meningomyelocele, many of these children have residual! 
urine as well as leakage; an attempt to keep them dry with mechanical clamps on 
the urethra will aggravate infection, and some of these patients may require ure- 
terostomies. 

The intravenous urogram is of great value and should be used when there is any 
doubt as to diagnosis. Simple cystograms and/or urethrograms are often helpful 
If there is ureteral reflux, you may get excellent retrograde filling. Complete cys- 
toscopy is possible even in the newborn infant, but the male urethra is small, curved, 
delicate, and easily injured. It is often less traumatic to perform cystotomy for diag- 
nostic measures than to pass instruments with difficulty through the urethra of the 
newborn male infant. Although it may be too late even at birth, the results are 
hest when the diagnosis is reached early and proper therapy promptly instituted 
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Intestinal Obstruction in the Newborn 


Presented by rnomas v. sANTULLI (Chief of Pediatric Surgery, Babies and 
Presbyterian Hospital, New York, N. Y.) before the Combined Sections 
on Pediatrics and Surgery, New York Academy of Medicine, February 
9, 1956. 


his report is based on 207 consecutive cases of intestinal obstruction seen in the 
neonatal age group from 1939 to 1955. This series excludes lesions of the esophagus, 
stomach, and rectum. It includes lesions of the small and large bowel. All diag 
noses were proved at operation or autopsy. Early diagnosis is the most important 
single factor affecting prognosis. Any newborn infant who vomits, especially bile, 
is suspect and should have three position plain roentgenograms of the abdomen 
There is special danger in premature infants because they often fail to develop peri 
toneal signs 

There are two broad groups of intestinal obstruction: mechanical and neurogeni 
In the mechanical group, gangrene of the testis in incarcerated hernia may be seen 
and is not often thought of. The mortality in the entire group is 42 per cent. Con 
genital atresia or stenosis of the colon is very rare. Malrotation may obstruct the 
superior mesenteric vessels and cause gangrene of the mid-gut. In meconium ileus, 
characteristically the terminal ileum is plugged with abnormal meconium. There ts 
hypertrophy proximally. The colon is small, and the terminal! ileum contains smal! 
concretions. Viscid meconium fills the dilated proximal part. Of 37 cases we have 
seen of this disease, only 4 are still alive. The others died of respiratory infection 
If they live long enough, they show the generalized disease that is associated with 
cystic fibrosis of the pancreas. 

Twenty-eight newborn infants with intestinal obstruction were admitted and 
were found to have megacolon. Colostomy is the treatment of choice, followed 
later by resection and ‘‘pull-through.'’ There were eight deaths. Four of those 
who died of megacolon had membranous colitis not associated with antibiotic 
therapy. 

The over-all mortality used to be about 60 per cent but is now 30 to 35 per cent 
One important factor is the routine use of adequate proximal decompression. Leak 
age at the suture line is a common cause of death. 


Endometriosis as a Cause of Intestinal Obstruction 


Presented by pau Mcourr, M.D., M.S. (suRG.), before the Pan American 
Congress of Physical Medicine, San Juan, Puerto Rico, January 29 
February 8, 1956. 


Endometriosis as a cause of intestinal obstruction may produce complete or in- 
complete intestinal obstruction. The most commonly affected sites are the rectum, 
sigmoid flexure, and terminal ileum. There are three theories as to the patho- 
genesis of endometriosis: first, that the condition has an embryonic origin; second, 
that the condition is metaplastic in origin; third, that it is of migratory origin with 
lymphatic or venous spread. 
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As to the signs and symptoms when intestinal obstruction is present, the patient 
may have abdominal pain, tenderness, vomiting if obstruction is high, constipation 
if obstruction is low, dysmenorrhea, menorrhagia, metrorrhagia, and accentuated 
pelvic pain when walking in high heels. 

Adjuncts to diagnosis include digital examination, sigmoidoscopy, roentgenograms 
of the gastrointestinal tract, and biopsy of the vaginal vault when possible. 

The treatment in young women is intestinal resection with or without oophorec- 
tomy; in older women, conservative treatment of the bowel with panhysterectomy 
In other words, in young women use conservative treatment of the genital tract and 
radical treatment of the bowel, but in older women use radical treatment of the 
reproductive system with conservative surgery of the bowel. 


Effect of Vascular Collapse on Infection by Microorganisms 


Presented by jacop rine, M.D., (Beth Israel Hospital, Boston, Mass.) 
before the New York Society of Physical Chemists, New York Academy 
of Science, January 31, 1956. 


By use of a bottle that may be raised to any given height above the heart of an 
experimental animal, it is possible to bleed an animal into the bottle to any desired 
blood pressure. We used this method to produce shock in dogs for given periods of 
time, utilizing a blood pressure of 30 mm. of mercury. We found that if the blood 
in the bottle is returned to the dog after two hours, the blood pressure will return 
to normal and the dog will survive. But if the blood pressure is kept at 30 mm. of 
mercury for much longer than two hours, i.c., for four to five hours, the rise in 
blood pressure following return of all the blood in the bottle will not be sustained. 

When dogs were treated with antibiotics prior to the bleeding, the development 
of irreversibility to the transfusion was delayed or prevented. Such treated dogs 
were able to survive if transfused after as many as eight hours of shock. When the 
tissues of the untreated dogs were cultured just after death, various intestinal flora 
were recovered. Except for clostridia, these were not found during life in these 
dogs. The author believes that these bacteria are not solely agonal invaders from 
the gastrointestinal tract, but continuously invade during life in the normal as well 
as the shocked dog. 

Experiments were carried out to test the tissue function of shocked dogs. Thus, it 
was found that 60 to 90 hours is needed by normal animals to restore the plasma 
prothrombin activity to normal after lowering it to 0 per cent. But dogs subjected 
to two hours of shock required 180 hours or more to restore the depleted prothrombin 
activity to normal. Such findings suggest that there is a breakdown of tissue in- 
tegrity, which probably involves all kinds of tissue functions, including the mech- 
anism for defense against bacteria. To test the latter inference, the dog's ability 
to handle intravenously injected bacteria was studied. It was found that a normal 
dog will tolerate an induced bacteremia, which a shocked dog cannot tolerate. 
It has been shown further that the shocked animal is extremely hypersensitive to 
bacterial toxin. Thus, a rabbit recovering from two hours of shock is 100,000 times 
more sensitive than a normal rabbit to a standardized dose of bacterial toxin. 
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Experiments were done that identified the presence of a bacterial factor in shocked 
dogs that is not present in normal dogs. Liver mash was injected into the peritoneal 
cavity of normal and shocked dogs. Liver mash from normal dogs did not kill norma! 
or shocked dogs. Liver mash from shocked dogs did not kill normal dogs, but did 
kill shocked dogs. But if the latter were given penicillin, they survived. Thus, 
there must be a bacterial factor in the liver mash taken from shocked dogs. 

Bacterial toxin that kills every rabbit injected with it kills only half of them if an 
antibiotic is given prior to the toxin injection. Hence bacterial activity contributes 
to the death of the animal following the injection of bacterial toxin. The most 
likely source of the bacteria involved is the gastrointestinal tract, because the pro- 
tection against toxin is obtained even when a nonabsorbable antibiotic given orally 
‘bacitracin and polymyxin B) is used. 

The shocked animal's serum contains a factor that inhibits the action of phagocytes 
and depresses their capacity to destroy ingested bacteria. 

The acid phosphatase and 8-glucuronidase content of phagocytes from shocked 
rabbits is less than that of phagocytes from normal rabbits. 

The Properdin titer falls to zero or near zero in shock. There is no change in serum 
complement levels of shocked animals. We found that there was no fall in serum 
Properdin titer if animals were cooled before the shock was induce 

Experiments were also done that demonstrate that precooling will protect the 
animal from the deleterious effects of shock. 


Coronary Artery Disease 


Presented by pau bp. waite (Professor Emeritus of Medicine, Harvard 
School of Medicine) before the Boston City House Officers Association, 
January 10, 1956. 


Commonly, coronary artery disease is not a chronic, unchanging disease. This 
concept is very important to remember in evaluating therapeutic measures. Often 
therapeutic credit is given to normal improvement. The disease occurs in all degrees, 
from angina pectoris to massive myocardial infarction. Many persons with coronary 
artery disease have an excellent or good prognosis. Coronary artery disease has no 
respect for person, age, or sex, except that young and middle-aged males are much 
more often affected than are young and middle-aged females. Research will give the 
answer to many questions in the near future. 

Coronary atherosclerotic heart disease (ischemic heart disease) includes angina 
pectoris, coronary occlusion, and myocardial infarction, as well as the term “‘coro- 
nary insufficiency,'’ one manifestation of which is angina pectoris. One can have 
extensive atherosclerosis, calcification, and insufficiency, as well as occlusion of the 
coronary arteries, without symptoms. Almost all heart disease is basically a vascu 
lar disorder and not a disease of the myocardium per se. Angina pectoris occurs in 
all degrees, from very mild substernal pain on exertion to angina decubitus with 
symptoms at rest. The latter represents a dangerous threat to the patient, and these 
patients must be carefully watched, while mild symptoms require very little alteration 
in the patient's life. Occlusion may or may not result in infarction. Infarction 
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occurs in various areas of the heart and may reoccur; complete occlusion need not be 
present as a cause thereof if there is sufficient narrowing of a coronary artery segment 

A good medical history is of the greatest importance. The electrocardiogram has 
also become of great value in the diagnosis. It is also of much importance not to 
overdiagnose this disease because of the great range of normal patterns that occur 
in the electrocardiogram. There are a few cases of silent ischemia picked up by the 
electrocardiogram, and not infrequently bundle branch blocks are seen in patients 
without symptoms of heart disease. Bundle branch block with no other symptoms 
generally indicates coronary heart disease, but in these cases the author advocates a 
“common sense life."’ Many patients with coronary heart disease have norma! 
heart size, normal sounds, and normal blood pressure. Hypertension definitely 
aggravates coronary heart disease, but the two are separate diseases. 

Nitrites are spectacular in their temporary relief of symptoms and may be life 
saving. Other methods have come and gone. Diets have been tried and, in the 
speaker's experience, generally with no specific results. As yet there is nothing 
adequate for the treatment of coronary heart disease, mending the myocardium more 
rapidly, or shrinking the area of necrosis. Blumgart's use of irradiated iodine in 
selected cases has been helpful. Alcohol injections and sympathectomy have mostly 
been abandoned. The value of surgical measures is as yet not clearly proved, although 
Blumgart advocates further research in this field. His primary objection to surgica! 
research in the field to date is twofold: the lack of adequate controls and the failure 
to demonstrate adequate myocardial vascularity on the basis of the surgical opera: 
tions. Patients who have myocardial infarction may have an extensive pericarditis 
In these there exists the possibility of increased vascularity, as yet, however, un- 
proved. No one, to the speaker's knowledge, has studied these patients to find out 
if this factor has any prognostic value. Most surgical procedures produce a sterile 
pericarditis as the rationale for the procedure. 

More epidemiologic research is necessary to study both basic and environmenta! 
factors. Diet, a factor that is being well studied, may or may not be the hub of the 
problem. There are as yet not careful enough studies of races living under all sorts 
of conditions to evaluate the problem adequately. Results to date indicate that 
race itself is not important. Mesomorphs are more likely candidates for coronary 
heart disease than persons with other body builds, at least in the younger groups 
There is a higher incidence of coronary heart disease in aggressive personality types 
and in those with increased cholesterol levels. Stress and strain as environmental 
factors are difficult to define and measure. In doing so, one should grade the sensi- 
tivity of the individual as well as the degree of the stress. Whether exercise has any 
corrective or beneficial influence is not really known. Theoretically, if a person 
exercises and burns all the fat intake, there is less left in the body to increase the 
serum cholesterol. A recent study in Naples, Italy, revealed that the serum choles- 
terol levels of steelworkers and office clerks were almost the same. It is not known 
whether the total fat intake or the type of fat is the most important consideration 
The role of proteins and carbohydrates in the development or retardation of coronary 
heart disease is not known. 
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